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P-ROCEEDI-NGS
(8:35 a.m)
CHAI RPERSON PACKER  |I'd like to call this
meeting of the 83rd neeting of the Cardi ac and Renal
Drugs Advisory Commttee to order
W're in a different place for us. This
is the Natcher Auditorium | think we should petition
the division to keep the neetings here. 1t seens |like
a nice place.
But what I'd like to do is as we have in
the past ask for a just roll call of the Commttee,
and we have, | think, a full Commttee with us today,

and in addition, we have a voting expert, Dr. Barry

Massie, and I'Il ask Barry to begin the roll call or,
Ray, do you want to do that? | guess you can begin.
DR STEVENSON: Oh, yes. |'mpresent. |Is

t hat what you're asking?

CHAI RPERSON  PACKER: Just nanme and
i nstitution.

DR. RODEN: That was Barry Massie from
UCSF, and |'m Dan Roden from Vanderbilt.

DR. Pl NA: Ileana Pina , Tenple,
Phi | adel phi a.

DR THADANI : Udho Thadani, University of

&l ahoma, Gkl ahoma City.
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CHAl RPERSON  PACKER: MIlton Packer,
Col unmbi a University.

DR. KONSTAM Marv  Konst am Tufts
Uni versity.

DR. L1 NDENFELD: JoAnn Lindenfeld,
Uni versity of Col orado.

DR. MOYE: Lem Moye, University of Texas

i n Houst on.

DR D MARCO John D Marco, University of
Vi rginia.

DR.  CGRI NES: Cndy Gines, Beaunont
Hospital .

CHAl RPERSON PACKER:  And 1'll ask Joan to

read the waivers and disclainmers for this norning' s
meet i ng.

M5. STANDAERT: The fol | ow ng announcenent
addresses the issue of conflict of interest wth
regard to this neeting and is nmade a part of the
record to preclude even the appearance of such at this
meet i ng.

Based on the submtted agenda for the
meeting and all financial interests reported by the
Committee participants, it has been determ ned that
all interested firnms regulated by the Center for Drug

Eval uati on and Research present no potential for an
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appearance of a conflict of interest at this neeting
with the foll ow ng exceptions.

I n accordance with 18 USC 208(b)(3), full
wai vers have been granted to Drs. MIton Packer, JoAnn
Li ndenfeld, Lenuel Mye, Marvin Konstam and Barry
Massi e.

In accordance with 18 USC 208(b)(3),
general applicability waivers have been granted to all
participants which allow them to participate in
t oday' s di scussions concerning the broad applicability
issues relevant to the general class of inotropic
agents.

Copi es of these waiver statenents may be
obtained from the agency's Freedom of Information
O fice, Room 12A30, Parkl awn Buil di ng.

W would like to disclose for the record
that Dr. Marvin Konstam and his enployer, the New
Engl and Medical Center, and Dr. Robert Califf and his
enpl oyer, the Duke Clinical Research Institute, have
interests which do not constitute a financial interest
within the neaning of 18 USC 208(a), but which could
create the appearance of a conflict.

The agency has determ ned notw t hst andi ng
these involvenents that the interests of the

gover nnent in Drs. Konst am s and Califf's
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participation outweighs the ~concerns that the
integrity of the agency's prograns and operations nmay
be questi oned.

Therefore, Drs. Konstam and Califf may
participate in today's discussions of Verdia.

Wth respect to FDA's invited guest
expert, Dr. Chri stopher O Connor has reported
interests which we believe should be nmade public to
allow the participants to objectively evaluate his
comments. Dr. O Connor would like to disclose for the
record that he and his enpl oyer, the Duke University
Medi cal Center, has received grants fromthe Nati onal
Heart, Lung, and Blood Institute, the Veterans'
Adm ni stration, the National Institutes of Mental
Heal th, the Robert Wuod Johnson Foundation, Sanofi -
Wnt hrop, Pfizer, Narvatis, DuPont-Mrck, Astra-Mrck
Hoechst Mari on Roussel , Mer ck, Wet h- Ayer st ,
Boehri nger-1ngel heim Bayer, Bristol Mers Squibb,
Par ke Davis, Medtronics, Roche, SmthKline Beecham
Searl e, Burroughs Wellconme, and Cardi ol ogi c Systens.

Dr. O Connor has al so received speaking
fees fromthese firns and consulting fees fromall of
these entities.

In the event that the discussions involve

any other products or firnms not already on the agenda
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for which an FDA participant has a financial interest,
the participants are aware of the need to exclude
t hensel ves from such invol venrent, and their exclusion
wi |l be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address any
current or previous financial involvenent with any
firmwhose products they may wi sh to coment upon.

And that conpletes the conflict of
interest statenent for the 27th of January.

CHAl RPERSON PACKER:  Thank you very much.

And we will now ask if there is any public

coment .

(No response.)

CHAlI RPERSON PACKER:  There bei ng no public
comment, we'll proceed to the first item on the

agenda, which is the evaluation of tasosartan for the
treatment of hypertension. The sponsor is Weth-
Ayerst, and please proceed with your presentation.

DR R GGS: Good norning, Dr. Packer, Dr.
Li pi cky, menbers of the Advisory Commttee, |adies and
gent | enen.

My name is Betty R ggs, and | represent
Wet h- Ayer st Research. It's ny pleasure today to

present the safety and efficacy data for tasosartan.
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| was the nedical nonitor for this
program | also participated in the NDA subm ssion
and as | understand it, the FDA has stipul ated that
they agree that tasosartan 1is an efficacious
anti hypertensi ve agent when given once daily.

The FDA has asked us to participate in
t oday' s neeting because of a concern about an apparent
increased dropout rate due to LFT abnormalities
conpared wth other angiotensin 11 recept or
ant agoni sts prograns.

As a result of this, we have perforned
ext ensi ve and t horough anal yses of our preclinical and
clinical data. W've also consulted wwth two of the
world's forenpst experts on drug induced |Iiver
di sease, Dr. WIlis Maddrey and Dr. Hyman Zi nmer man,
who are here with us today. | think you know t hat
both of these experts have consulted for the FDA in
t he past when questions of drug induced hepatotoxicity
have been rai sed.

As we've reviewed our database and as
we've reviewed it in conjunction wth our experts,
we' ve conme to the conclusion that tasosartan is a safe
product. W have a nunber of reasons why we believe
there were sone differences, including differences in

study design and sanpling frequency conpared wth
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ot her progranms, and we wll present data to try to
clarify sone of these issues for you today.

Tasosartan, Verdia, is a new, |ong acting,
angiotensin Il receptor blocking agent that has been
devel oped for the treatnment of hypertension in a
wor |l dwi de clinical programthat began in 1992. An NDA
was filed with the Food and Drug Adm nistration in
Decenber of 1996.

Due to time constraints, the FDA has
requested that the presentation be focused on the
questions before the Comm ssion, which is the effect
of tasosartan on liver function tests. Therefore, the
agenda for the presentation is as foll ows.

| wll begin with a brief review of the
efficacy and non-LFT safety data. Then Dr. WIlis
Maddrey, a hepatol ogy expert from the University of
Texas, will provide an overview of the interpretation
of LFT data.

| will then review the tasosartan LFT
data, and because of the special nature of nbst of
today's discussions, as | said, we are acconpani ed by
a second consultant on hepatic disease, Dr. Hyman
Zi mrer man, who can hel p address any questi ons.

W are also joined by a cardiology

consultant, Dr. Joel Morganroth, who has reviewed our
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dat abase. Dr. Mrganroth has spent the | ast few years
review ng data fromseveral drug devel opnent prograns
for sponsors and for the FDA

After Dr. Mrganroth's comments, | wll

t hen provi de sone concl udi ng remarKks.

Tasosartan has predictable
pharmacokinetics. It is well absorbed orally and has
absolute bioavailability of 60 percent. The Pk

profile is simlar in fed and fasted patients.

The parent conpound reaches peak plasnma
concentrations within one to two hours after an oral
dose, and dose proportionality has been denonstrated
across a wide dose range, up to 300 mlligrans daily.

The long duration of antihypertensive
activity is due to two netabolites that have half-
lives of 60 and 70 hours.

As previously nentioned, the efficacy of
tasosartan has not been questioned by the FDA. The
NDA included data from seven placebo controlled
studi es and one active controlled study.

This single slide is representative of the
efficacy of tasosartan replicated in all of our

controlled studies. As shown in this graph of the

final on therapy, anbul atory blood pressure
measur enent , the diastolic blood pressure was
SAG CORP.
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controll ed throughout the 24 hour dosing interval for
patients who were titrated from25 to 100 mlligrans
until efficacy was achi eved or the highest dose was
reached.

The pl acebo corrected trough-to-peak ratio
was .82, indicating that anti hypertensive efficacy is
achieved wth once daily dosing. The circadi an
pattern of blood pressure is also maintained with
t asosart an.

In addition to the studies submtted in
the original NDA, we have perfornmed two post NDA
studi es that have denonstrated the superior efficacy
of tasosartan conpared to |osartan. These studies
were designed to determine if tasosartan's |ong
duration of action confers a clinical benefit over an
approved angiotensin |1 antagonist, that is, to
determne if there are differences between our drug
and others in the same class. These studies are
inportant in defining the risk-to-benefit ratio of
t asosart an.

The designs of these studies were
di scussed with the FDA prior to initiation, and we
appreci ate the agency's considerable input into the
study desi gns.

W did follow the agency's advice about

SAG CORP.
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usi ng the maxi nrum al | owabl e dose of |osartan in order
to be fair to the conparati ve agent.

It should be noted, however, that the FDA
has not had an opportunity to review data fromthese
studies in detail.

Protocol 328 was a random zed double
blind, placebo controlled study that conpared the
effects of tasosartan and |losartan on sitting and
anbul atory bl ood pressure, as well as on the systolic
bl ood pressure response to exercise. It was designed
to address potential differences in antihypertensive
efficacy at the end of a once daily dosing interval.

Two hundred and seventy-five patients were
random zed to 100 mlligrans of tasosartan, placebo,
or losartan 100 mlligranms daily for four weeks. In
this protocol, patients perfornmed an exercise
treadm || test at baseline, shown here, and at the end
of the double blind period.

This graph shows the results for the
primary endpoint, that is, the change frombaseline in
mean trough sitting diastolic blood pressure at four
weeks of double blind, shown here, and placebo is in
blue. Losartan is in the gold, and tasosartan is in
gr een.

The results after two weeks of therapy are

SAG CORP.
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shown on the left. Both |losartan and tasosartan were
statistically better than placebo at both tinme points.
Addi tionally, tasosartan was superior to | osartan at
both tinme points.

As | said earlier, patients performed an
exercise stress test at the final week of double blind
t her apy. This graph shows the results at rest, at
Stage 1, 2, and 3 of the Bruce protocol. Tasosartan
was superior to placebo at all stages. Losartan was
superior to placebo only at rest and at Stage 1

At Stage 3, tasosartan provided control of
the systolic blood pressure that was statistically
significant conpared with both placebo and | osartan.

In sunmary, this study denonstrated that
tasosartan was superior to losartan in controlling the
trough sitting diastolic blood pressure, the nean 24
hour diastolic blood pressure, and the systolic bl ood
pressure response to strenuous exerci se.

The second post NDA study was Protocol
330. The objective of this study was to determne if
the long acting nature of tasosartan confers a
pot enti al clinical benefit for patients  who
occasionally mssed doses of anti hypertensive
medi cati on since nonconpliance is a common problem

wi th anti hypertensive therapy.
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This was a random zed double blind,
pl acebo control |l ed conpari son of the inpact of m ssed
doses of tasosartan and losartan in patients wth
hypertension. At the beginning of the double blind
period patients were random zed to one of the three
t herapi es, tasosartan or |osartan or placebo. At that
time they were al so random zed to one of two days of
dose interruption, either at Wek 4 of double blind or
at Week 6.

The interrupted dosing sequences occurred
to sinulate a period of nonconpliance.

Shown in this graph are the ABPM data
obtained at the end of the two-day interrupted dosing
sequence. Bl ood pressure is reduced throughout the 24
hour assessnent in patients who receive tasosartan.

In contrast, the ABPM data indicate that
| osartan provides an effect that is no better than
pl acebo during this period of sinulated nonconpliance.

In summary, tasosartan provi ded superior
anti hypertensive effects at all time points tested.
During the period of sinulated nonconpliance, the two
days of m ssed doses, | osartan | ost its
anti hypertensive effects, whi |l e t asosart an
anti hypertensive effects remai ned constant.

I n conclusion, tasosartan has a favorable

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

17
Pk profile. It is rapidly and well absorbed, and
there are no food effects. There's a snooth onset and
of fset of action. The Pk profile supports the fact
that this is truly a once a day drug.

The dosage recomendations are for an
initial dose of 50 mlligrans once daily in nost
patients titrated to 100 as needed, and we also
reconmmend a dose reduction for volune depleted
patients, renal and hepatic inpaired patients.

In several adequate and well controlled
studi es, tasosartan has shown consistent superiority
to placebo. A dose response was denonstrated up to
100 mlligrans. Wen tasosartan is given wth
diuretics, the antihypertensive effects are additive,
and in tw controlled trials tasosartan was shown to
be superior to losartan for control of diastolic blood
pressure at trough and at every tinme point throughout
the 24 hour dosing interval.

Additionally, tasosartan was shown to
control the systolic blood pressure response during
exerci se better than |osartan. After two days of
si mul at ed nonconpl i ance, tasosartan afforded conti nued
anti hypertensive protection, while losartan was no
better than pl acebo.

Thus, all angiotensin |l antagonists do

SAG CORP.
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not provi de equivalent clinical effectiveness.

Now | would Iike to review the safety and
tolerability of tasosartan. It should be noted that
nore patients are included in the safety database
because of the addition of patients fromthe European
dossi er.

Atotal of 6,149 patients or subjects were
included in the safety database. Seven hundred and
ni ne patients are subjects enrolled in the clinical
phar macol ogy- phar macoki netics studies. O these, 639
were enrolled in the tasosartan group.

In the controll ed and open | abel Phase 2
and 3 studies, 5,440 hypertensive patients were
enrol | ed. O these, 4,132 patients received
tasosartan al one or in conbi nati on W th
hydr ochl or ot hi azi de. © The doses studied ranged from
ten to 600 mlligrans per day.

Over 800 patients received the drug for at
| east 12 nonths, and over 100 patients have received
the drug for at |least 18 nonths. The doses studied in
the long term protocols ranged from 25 to 100
mlligranms per day.

The denogr aphi c characteristics of
patients who participated in the Phase 1 through 3

studies are shown in this table. It is inportant to
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note that nore than 1,400 patients were age 65 or
older. While the majority of younger patients were
white, mddle aged nales, it should al so be noted that
a significant percentage of patients were wonen,
especially in the ol der than 65 age group.

In contrast to other angiotensin |
ant agoni sts devel opnent progranms, non-white patients
were not excluded from the tasosartan efficacy and
saf ety studies. Consequently, ten percent of the
patients in the younger age group were bl ack

Treat nent energent study event data were
collected in all studies. These data were based on
patient's self-report and investigator observation.
This table shows the presumably drug related study
events that occurred in at |east one percent of
patients.

The nmost commonly reported drug rel ated
study events were headache, dizziness, and astheni a.
The incidence of headache and asthenia was higher in
the placebo group. 1In fact, the incidence of headache
was significantly lower in the tasosartan group

Premat ure di scontinuations for any reason
occurred in 12.3 percent of tasosartan treated
patients conpared wth 12.9 percent of placebo treated

patients. Di scontinuations due to adverse events

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

20

occurred in 2.9 percent of both the tasosartan and
pl acebo treated patients. Di scontinuations due to
ot her nedical events occurred in 1.7 percent of
tasosartan treated patients and in 3.6 percent of
pl acebo treated patients. The incidence for other
conparators are al so shown and were generally simlar.

During the entire devel opnent program 13
deat hs were reported, four of which occurred two or
nore weeks after study conpletion. None of the deaths
reported to the conpany was considered to be rel ated
to tasosartan according to the investigator's
assessnent. Most of the deaths were the result of
chroni c di seases, for exanple, M, stroke, and cancer

There were no between group differences in
ECG or non-LFT |aboratory paraneters. At FDA' s
request, creatine kinase data were collected in sone
protocols. The incidence of CK el evations was siml ar
in patients treated with tasosartan and pl acebo.

The clinical safety profile observed with
tasosartan in our safety database denonstrated that
the incidence of drug related study events was simlar
to pl acebo.

During a random zed placebo controlled
wi t hdrawal segnment of one trial, tasosartan was shown

to have no rebound effects. There were no apparent
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dose related increases in study events with tasosartan
at daily doses of up to 600 mlligranms, and the
di scontinuation rate due to clinical adverse events
was the sanme as for placebo.

For the rest of the allotted presentation
time, we will focus on data and issues relating to
el evations of liver function tests. Before |I present
the tasosartan LFT data, Dr. WIlis Maddrey wll
present a discussion of the interpretation of LFT data
from drug devel opnent dat abases.

CHAlI RPERSON PACKER: Bef ore goi ng forward,
does anyone on the Commttee have any questions about
any of the presentation up to this point?

DR KONSTAM Can | just ask one question?
In the | osartan conparative study, was | osartan given
QD or BIDin that study?

DRE RIGGS: It was given QD

DR. KONSTAM And just rem nd us. The
differences that you saw are probably expl ai nabl e on
t he pharmacokinetic differences between | osartan and
tasosartan and others. Losartan has a shorter half-
life, doesn't it?

DR RIGES: The parent has a shorter half-
life, as does its active netabolite, yes.

CHAI RPERSON PACKER: Barry.
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DR. MASSIE: Yes. Could you just rem nd
us of how the drug is netabolized? Because you said
you recomrend dose adjustnments for people with both
renal and hepatic dysfunction. |s that based on known
phar macoki netics of the drug in people with those
pr obl ens?

DR, RI GGS: Yes. A formal study was
performed in hepatic inpaired patients, and based on
t hose PK findings, dosage reconmmendati ons were made.

DR MASSIE: is there also renal excretion
of the drug?

DR RIGSS: There is sone renal excretion,
and there was a formal study in renal inpaired
patients, and again, the recommendati ons were based on
t hose PK dat a.

DR. MASSI E: Thanks.

CHAI RPERSON PACKER:  Udho.

DR.  THADANI : Regarding the netabolite
whi ch has 60 hour half-life, that nmeans really those
adj ustnments should be at |east three weeks or four
weeks rather than in seven or one week tinme because a
nmetabolite is nore potent probably or at |east has a
| onger duration of action. So in nost of the
trials -- in sonme trials | saw that you increased the

dose at three weeks rather than one week interval.
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How much confi dence one has that the doses
given is right on conbi ned dat abase?

DR RIGGS: Based on the PK data that we
had early on, our pharmacokineticist felt that our
drug would be at steady state after three weeks of
therapy, and so we felt that three weeks was a
reasonabl e period after which to titrate.

DR. THADANI : So that would be the
recommendati on? One should not increase the dose
until three weeks have el apsed?

DR. RIGGS: Based on our data, yes.

DR. THADANI : Are you going to discuss
sonet hing nore on the drug interactions now or |ater
on in the discussion?

DR. RIGGS: W weren't planning to nmake
any formal presentation, but if you have specific
guestions, we are prepared to answer those.

DR THADANI: | don't know if you want ne
to do it now or later.

CHAI RPERSON PACKER: Wiy don't we do it
| ater?

DR. THADANI : Ckay. | wll have sone
guesti ons.

CHAlI RPERSON PACKER: Rob?

DR. CALI FF: | just wonder ed. You
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presented that there were 14 deaths in the overal
experience. | just wanted to make sure we understood
the context or the point of that. Do you think that's
a | ow nunber of deaths, a high nunber of deaths? How
many were in the control group and how may were in the
treated group?

DR. RI GGS: The majority of the deaths

were actually in open |abel studies. W did have one

patient that | renmenber in particular from an open
| abel -- sorry -- a controlled study that died of an
M before ever receiving drug. They had been

random zed and could have received no nore than two
doses of drugs.

So the majority of patients were in |ong
term open | abel studies.

The majority of the deaths, as | said
were related to chronic illnesses, such as cancer, M,
stroke. W felt after |ooking at other databases that
this was not a high nunber of deaths. For exanple, if
you conpare our 13 deaths to the val sartan experience,
they had a very simlar nunber of deaths with a
simlar exposure to patients.

DR. CALIFF: So there were 13 deaths in
the treated group and one in the controlled groups?

I"'mtrying to -- well, | won't belabor it too much,

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

25

but it just bothers ne to say that people die from
chroni c di seases since |I thought the reason we treated
hypertension was to present stroke and heart attack
and those things.

It seens like the interaction of the drug
with the outconmes for the diseases that we're treating
woul d be inportant to put into context.

DR RIGGS: | think --

DR CALIFF. W'Il get back to this later,
" m sure.

CHAI RPERSON PACKER:  Yes.

DR. RI GGS: | think if you |ook at the
i nci dence in our program and you conpare it with the
age adjusted nortality rates published by the CDC
they're very simlar. |t was about .6 in our program
and if you |look at the age adjusted death rate for a
60 year old man, for exanple, in this country, you
expect about a one percent nortality rate.

CHAlI RPERSON PACKER:  Ray.

DR. LIPICKY: | can't renenber. Do you
recall how it turned out that 100 mlligranms was the
hi ghest dose you studi ed?

DR RIGES: It was not the highest dose we
st udi ed.

DR. LIPICKY: OCh. Wat was the highest
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dose?

DR RIGGS: W studied 600.

DR. LI PI CKY: | see. Ckay. Do you
remenber how it was that 100 mlligrans was the
hi ghest dose of |osartan studied?

DR. RIGES: Yes. As we had discussions
wi th the agency when we were designing the program it
was nmade clear to us that we needed to use the highest
dose in the |losartan --

DR. LI PI CKY: No, no. | mean when
| osartan was devel oped.

DR RIGGS: That | can't answer.

DR. LI PI CKY: So it may not be the
maxi mal ly effective dose. It's the maximally approved
dose, but you don't know what a hi gher dose woul d do.
| think that's a true statenent, is it not?

DR RIGES: M recollection fromreview ng
the SBA from losartan is that they did not have a
significant dose response noted, and so hi gher doses
typically did not provide a better antihypertensive
effect.

DR. LIPICKY: Wis that true for your 600
m | ligram dose al so?

DR RIGES: Are you tal king about | osartan

or tasosartan?
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DR. LI PI CKY: No, yours. "' m sw tching
back and forth, | guess.

DR RIGES: Sorry.

DR LIPICKY: |'msorry.

DR. RI GGS: | just want to nmake sure |
know what |'mtal ki ng about.

In the tasosartan program we studied 600
mlligrams, and basically there was sone snal
increment in the anti hypertensive effect when you got
to doses higher than 100, but it was not generally
statistically significant.

DR, LIPICKY: Okay. Fine.

CHAlI RPERSON  PACKER: Ray, but just
briefly, there is a continuing interest of sponsors to
conpare their drugs to already approved drugs, and the
general way that they do that is they conme and talk to
the agency, and they present a plan. That plan
generally consists of one and now comonly two trials
where they attenpt to show that their drug is in sone
way better than the approved drug, and the way they
choose the dose of the approved drug is they | ook at
t he approved | abeling, and they generally choose the
hi ghest dose that's approved.

That's probably a very reasonable thing to

do if the approved drug -- the dose in that approved
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| abeling -- that a whole dose range was exam ned or
t hat the dose that was approved as the maxi mal dose
was the best conprom se between efficacy and safety,
but if a conpany didn't do their due diligence on the
old drug, there would be no way the new drug woul d be
able to fix the deficits of the old NDA

Wuld it still not be appropriate under
those circunstances to conpare one to the highest
approved dose?

DR LIPICKY: Well, | nean, this is always
a half an hour debate, but, in fact, what one is
usual ly doing is conparing two dosing regi nens of two
different chemcal entities, and if a particular
dosing reginmen of one chemcal entity has a better
ef fect at trough than anot her dosing regi nen of sonme
ot her chem cal entity, that may reflect nothing at al
about the chemcal entity and its ability to |ower
bl ood pressure or interact reasonably, but may sinply
reflect the dosing reginen.

And so it has nothing to do with the
intrinsic ability of the chemcal perhaps to alter the
things. Most often, although we probably recomrended
that |l osartan be studied to a gram and we probably
recommended that tasosartan be studied to a gram

people rarely will do that and sonehow or ot her decide
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100 mlligranms is the best dose, often on the basis of
another 40 patients not having a statistically
significant difference when the dose is changed a
l[ittle bit, which in ny judgnent doesn't nmean nuch.

So basically, I think one's stuck
conparing two drugs and two different parts of their
dose response curve and/or their tine effect curve and
then trying to draw concl usi ons about whether or not
these two chemcals differ with respect to their -- so
there is a dosing reginmen difference. That's not
unreasonable to define, but it doesn't nmean nuch |
don't think.

CHAI RPERSON  PACKER: The reason is
because, of course, in today's discussion the issue is
not just conparative efficacy, but conparative safety,
and so it would appear as if at least for today's
di scussion, the approved dosing reginens of the
sartans is one of the conparators that this Commttee
needs to consi der.

In other words, it's not the doses beyond
those that the sartans may or may not have. O her
conpani es may have evaluated for the sartans either
for efficacy or safety.

DR LIPICKY: Yeah. Wll, to consider in

what sense, and | think it's only the sense that you
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woul d consider it that mght raise sonme discussion
but you're right. You can't deal with sonmething you
don't have.

CHAI RPERSON PACKER:  No, no.

Ckay. Dr. Riggs, you can proceed.

DR. RI GGS: I'd like to introduce Dr.
WIllis Maddrey.

DR. MADDREY: What | would like to
acconplish in the next few nonents is to provide a bit
of a framework for the evaluation of [iver
abnormalities that are found in the course of drug
devel opnrent and what the significance of these
abnormalities m ght Dbe.

As you're well aware, virtually all drugs
cause sone type of abnormality of the liver at sone
time during devel opnent and, of course, in the general
use of the drug. Wen |ooking at this and eval uating
the database, as Dr. Zimmerman and | have had an
opportunity to do with this drug, we look for the
follow ng factors, as do you:

The Ilikelihood that there is or was a
liver injury created during the devel opnent of the
drug that is attributable to the drug.

| f such is present, to establish the tine

of onset, and very inportantly, if an injury of any
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type is found, to establish its pattern, recogni zi ng
there are two |large groups of patterns, those which
predom nantly affect the hepatocites, hepatocellul ar
injury, and others which predomnantly affect the
ability of the liver to make and transport bile, which
is called chol estasis.

W have chem cal markers, of course, which
allow us to distinguish between these two, the nmajor
two markers being the elevation of ALT as the best
mar ker of hepatocellular injury at a test level, and
the el evation of the serum al kal i ne phosphat ase, the
best marker of chol estasis.

W then want to | ook at not only the tine
course, but the course of what happens to the patient
followng withdrawal. Al of these will be rel evant
to the evaluation of this drug.

| mght nention that wvirtually al
anti hypertensi ve drugs have been carefully studied for
liver abnormalities since the earlier experiences we
had with nethyl dopa and a quite prom nent nunber of
cases of elevations of am notransferases and sone
liver disease.

The risk factors that we focus upon are
listed here, far too many for a deep discussion, but

we're interested in the age of patients who m ght be
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affected. W're interested in the sex of patients who
m ght be affected, recognizing that in general wonen,
particul arly wonen beyond the age of 50, appear to be
nore susceptible across the board to drug induced
[iver injury than any other group of patients.

W're interested in dose and duration.
obvi ously sone drugs woul d cause no trouble at all if
used for a ten-day period, but m ght cause a problem
if used for |onger than six nonths.

W're interested in a variety of factors
that relate to the patient. The nutritional status is
an inportant factor because of possible interactions
in that regards.

W're interested in drug-drug i nteraction,
and this usually leads to a need for know edge of the
cytochrone P450 that is involved in the nmetabolism of
the drug, and of course, we're particularly interested
in an interaction with ethanol, which is one of the
nmore commonly used drugs in society.

There's limted value from preclinical
animal studies. Al of us recognize this. Wat we
learn fromour aninmal studies often is whether or not
a drug is a poison, whether or not it affects many
tissues. W have, of course, in early devel opnment of

a variety of conmpounds thrown sonme out when a definite
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hepatotoxicity often associated with renal toxicity is
f ound.

However, the disconnect between aninal
data and human dat a IS di sconcerting and
di shearteni ng, and enornous nunbers of studies have
amount ed to naught in predicting whether or not a drug
w || cause hepatic injury once used in nman.

VWat we're focusing on is the inportance
of events that are observed in clinical trials. The
factors to ook at this include the frequency and the
pattern of the biochem cal abnormalities, the nunber
of patients affected, as well as the sex and age.

The maxi mum hei ght of the abnormalities is
i nportant because that determnes the strength of the
signal that sone problem nay be present.

Of nost inportance on this slide is the
next to the last |Iine: the association of any
bi ochem cal elevations wth any rmanifestations
clinically that the patient has a liver disorder, and
then the course of resolution follow ng a w thdrawal
gi ves us sone confort that any change that occurs wll
be transient and wll resolve over tine.

| want to comment on one drug that we've
studied extensively as an exanple, and that 1is

i soniazid. Isoniazid, which is, of course, one of the
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nore wi dely used and useful drugs in the world, causes
elevations in the ALT in ten to 20 percent of patients
who receive the drug. Most of these begin within two
months of starting treatnment, and nost resol ve w thout
the necessity of stopping isoniazid. W do not know
t he exact explanation for this, but we think these are
adjustnments of netabolism and the ability to use
alternative pathways. But it is inportant that ten to
20 percent of patients on isoniazid have sone
el evati on.

Severe injury with jaundice occurs in one
percent of patients who receive isoniazid, and there
is a marked increase in individuals beyond the age of
50 years. Patients beyond the age of 50 years who
recei ve i soniazid have upwards to a two percent chance
of developing a clinically significant |iver disease,
and across the board wonen are at greater risk than
nmen.

Now, ful mnant hepatic failure develops in
ten percent of patients who devel op jaundice. | want
to point this out because this is the strongest signal
that we ook for in determning whether or not a drug
is going to have major problens. As opposed to the
situation in viral hepatitis, a condition in which

jaundice is relatively common and deaths fortunately
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relatively few, if a patient becones visibly
jaundi ced, and for that nmeans a bilirubin of greater
than three mlligrans per 100, you will have roughly
a ten percent chance of nortality. This was proven in
studies that Dr. Zimmerman and | participated in with
the drug sel acryn. It has certainly been true in a
vari ety of other situations.

So the strong signal that we ook for is
t he devel opnent of hyperbilirubinema or jaundice.

QG her factors in the isoniazid story were
the continued treatnent after the appearance of
synptons. |If a patient devel oped synptons, and often
they're nonspecific with anorexia, nausea, nmalaise,
and fatigue, but those patients who persisted in
taking the drug after the onset of this change in
health were those nost likely to develop injury.

There was usual ly conplete resolution in
nonfatal cases, and isoniazid did not lead to a
chronic hepatitis that continued beyond the tine the
drug was used. This is the focus of what | think
you' || see in Dr. Ri ggs' presentation about
tasosartan, and | think where our attention should be
f ocused.

The major signals, the signals that wll

mean that a drug should not be released or will be
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likely if released to cause a definite anount of
trouble include the developnment of acute |iver
failure, known to sonme of you as fulm nant
hepat ocel | ul ar necrosis. This is obviously a serious
thing. Even one or two in a database is often enough
to prevent the devel opnent of a drug.

The devel opnent of ot her  synpt ons,
particularly anorexia, a bit of nausea, nalaise, and
fatigue, nore difficult to assess, but these are al so
i nportant in evaluating whether or not the drug is
doing real damage to the patient or has the potenti al
of damage to the patient.

| have focused on clinically apparent
j aundi ce, and obvi ously t he ot her serious
mani festations follow on the syndronme of acute liver
failure.

The internedi ate signals are the ones that
we can nost easily neasure, and these are the ALT
el evations. W focus on ALT well beyond that of the
AST. The ALT is the single nost inportant test to us
in eval uating.

Starting fromthe bottom an ALT of nornal
toup to three tinmes nornmal in an asynptomatic patient
usually is of no particular significance. Fromthree

to five, greater than three to five tinmes the upper
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l[imt of normal, it does nmean the possibility is there
that there is some inflammation in the liver, but in
an asynptomatic patient this should only heighten
awar eness.

Around five times the wupper limt of
normal, the awareness should be heightened even
further and foll ow up neasures taken with rechecking
in short order. Geater than eight tines the upper
[imt of normal Dr. Zimrerman and | conclude is a
significant signal and one that should lead to sone
action on the part of the clinician.

It's a quite mnor signal to find any
el evation. In fact, upwards to five percent of sone
drugs commonly on the market right now will have
el evations that are slight within the first several
weeks.

Pl ease understand that these are inexact
points that we're discussing here. W have to focus
on synptons. W have to focus on the ALTs. | put up
what | do in the next three |ines.

If I find a patient on a new drug with a
greater than three tinmes, | know that this patient has
a mniml to noderate anount of inflammation. This
doesn't nean liver disease in an asynptomatic patient,

and | usually follow that patient up within a week or
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t wo.

If | find greater than five tines, it
increases nmy awareness. | usually get a blood test
within a day or tw to see if a trend is being
established with the line going up rapidly, and |
think the prudent situation would suggest that a
patient with greater than eight tinmes the upper limt
of normal, unless there is an absolutely conpelling
need for the drug, the agent should be w thdrawn.

It's very inportant in trials, and you'll
see wth this drug a conpilation of what happens to
patients who are found to have el evated ALT | evel s and
who continue to take the drug. | already nentioned in
isoniazid there's a self-correction in a vast majority
of these, and Dr. R ggs wll show you a self-
correction in a large nunber of patients taking the
agent under di scussion.

What you would like to focus on are the
percent who resolve while renmaining asynptomatic
t hroughout while continuing the drug, suggesting
alternative disposal. You'd like to knowif there are
any patients who progressed, and if so, progressed to
what, and you'd like to know if there are a group of
pati ents and how many who roughly stayed the sanme with

a rather stationary but elevated | evel of biochem cal

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

39

tests.

| wish to make a comment about a smal
group of patients in this database who started into
the trial with an elevation of am notransferases
beyond the wupper limt of normal, a real Ilife
si tuati on. Fortunately there are relatively few in
t he dat abase, but enough to allow you to | ook at those
patients who began with a normal ALT versus those who
began with a slightly el evated ALT.

There is no credi ble evidence that drug
induced liver injury is nore likely to occur in
asynptomatic patients with no other risk factors, who
have slight elevations of ALT. This is useful in the
real life practice of nedicine, particularly in
conplicated patients who are on nmultiple drugs, any
one of which could have caused a slight elevation of
t he am notransf erase.

I Wil | close wth coments about
noni t ori ng. The monitoring of a drug is a very
serious consi deration whenever we find any
abnormalities, and as | ment i oned, we find
abnormalities in alnbst every agent. We've had to
face this in venues simlar to the one we're in today
regarding the drug tacrine for Al zheiner's disease,

which has a quite high percentage of elevations of
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am not r ansf er ases. We've had to face it across a
broad nunber of other agents.

W're interested in nonitoring when there
is adefinite risk established. W're interested in
nmonitoring particularly if we know the tine course of
the risk. W wouldn't want to focus on nonitoring
after three to six nonths if all of the risk occurred
in one week or vice versa.

W're interested also in considering
monitoring if there's a likelihood that the
information gathered would lead to an action that
woul d benefit the patient. In isoniazid, | would
submt that it would not benefit the patient greatly
if you stopped every patient who showed an el evated
am not r ansf erase because the ten to 20 percent woul d
have been stopped for a drug that is nost useful.

However, if you had a nonitoring and
stopped only for a strong signal, there mght be
benefit, although it's not yet proven.

And finally, about nonitoring. Mnitoring
is very difficult to carry out in a practice
situation. Patients do not like to come in regularly
to be nonitored. Doctors do not |ike to recomend
monitoring. | think I could point only to the statins

to show you how few people follow the nonitoring
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recommendations for any of these |arge nunber of
statins, which fortunately cause abnormalities of
liver tests in several percent of patients, but never,
al nost never, cause any significant |iver disease.

Moni t ori ng IS not general ly very
predictive. It gives nore confort to witing the
recormmendations than in the followng of the
recommendations, and the timng of nonitoring, if such
is chosen, nust be based on observed abnornmalities.

Dr. Riggs wll show you the data rel ated
to tests of tasosartan. One of the reasons | was
asked to present at this point in the discussionis to
provide this franmework. | think that you will see
from this database that there have been no strong
signals, not any of the major signals relative to drug
i nduced injury fromthis drug.

You wll see that there have been
el evations of amnotransferases in a nunber of
patients, and this is all in the background materi al
and wil|l be further presented.

A deci sion about howto follow this up we
can discuss further if you so w sh. | woul d think
that nost of the tinme, even an expansi ve dat abase |ike
this, we only |learn enough to be prepared for what we

see in the first year or two after a drug is on the
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mar ket, and possibly additional information that could
be gleaned from followup outcone studies in
association wth what wll appear spontaneously
t hrough the reportage nechanismin place will allow us
to determne the ultimte safety of tasosartan

Thank you.

CHAI RPERSON PACKER: Questions? John.

DR D MARCO | enjoyed that presentation.

Could you just enlighten ne a little bit
about what's the mechanismof the injury that |eads to
the enzyne el evati ons?

DR. MADDREY: In nost cases, we believe
that drug induced hepatocellular injury is the
response of a netabolite of the drug in a possibly
susceptible individual. You noticed on the earlier
slide 1 nentioned genetics. There are certain
instances now in which rather clearly we can show
abnormalities in one or nore of the cytochrone P450s.
We just don't have good tests yet.

W think it's not very nuch allergic.
Allergic was a theory of the past and nmay be inportant
in sonme drugs as a secondary phenonenon, but nost
drugs cause their injury by the effects on the cell of
a primary netabolite.

CHAI RPERSON PACKER:  Udho.
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DR THADANI : A couple of questions. One
of the issues always is that you see these blips in a
sense as, you know, your ALT wll go up or AST goes
up, but then it cones down w thout any concurrent
ot her drug therapy. Cbviously that conplicates it.

What's the nmechanismof blips? Is it the
ultra regulation, liver hepatocellular injury occurs,
then normalizes? |Is there any biopsies on that or
radi onucline studies to | ook at that?

DR. MADDREY: The question about what
about the transient blips is a very inportant one and
one for which we do not have a conpl ete answer.

| had the opportunity early in the statin
experience to biopsy sone patients who had devel oped
statin increased am notransferases, and fromthat we
cane to the conclusion that the statin el evati ons were
actually a build-up of the HMc CO A, and that with
time followup in those patients reveal very little
liver disease, suggesting either a feedback that
stopped the production of so nuch of it or alternative
pat hways to get rid of it.

O her suggestions that we have, but not
strong proof, is that a nunber of hepatoprotectants,
such as the augnentation of glutathione or the

augnentation  of sul fation or gl ucor oni dati on,
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processes that mght help, or the opening of an
accessory pathway for managenent of an internedi ate.

The inportant point is that we don't know.
The second inportant point is for every ten that go
up, nmost will cone down with continued drug, and so we
want to pick the signal for stoppage at such a |l eve
that we do the nost good for the patient if the drug
is beneficial and the | east possible harm

DR THADANI: To take it further, sir, if
you were to -- the drug is causing sone hepatic
injury. |If you increase the dose, you would think the
infjury would get worse if the drug is directly
responsi ble for some injury?

DR. MADDREY: If a drug is directly
responsible for the injury and it's froma netabolite,
increase in the dose would nmake it worse, and
conversel y, possibly decreasing the dose would nake it
better, although it's nost of the time better if
you're worried about a drug in a patient to stop it
conpl etely. Let everything get back to a baseline.
Start again possibly with a | ower dose.

DR MADDREY: The other question, | think
you showed different | evels of threshold of stopping
or continuing the nedication especially when you're

doi ng open | abel studies. | can see that, but a | ot
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of times we stop the nedications two tinmes or three
times, ALT abnormality.

How nmuch confidence one has that if you
say the abnormality is three tinmes and you conti nue
the drug it won't be eight tinmes or patient will not
go into hepatic failure eventually?

| realize there's no case of jaundice or
anything. What confidence of the studies out there to
address this issue in any other double blind study,
not particularly this drug?

DR. MADDREY: Well, the best evidence in
this study, as | recall the information you're going
to see, is tw-thirds of the time when a blip
occurred, continuing the drug was done safely and with
a return to the baseline of the drug despite continued
dose.

DR. THADANI: No, | realized. Say if it
goes to three tinmes and you stop the -- you do not
stop the drug. You feel confident this patient wll
never devel op hepatocellular injuries in the long run,
not only for this drug; for any drug in particular?

DR. MADDREY: Well, let's go to another
drug. | do not stop anyone below five tinmes the upper
l[imt of normal with isoniazid. | do not stop anyone

with several other drugs. | don't want to nention
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too --

DR THADANI : Well, you know, isoniazidis
a different exanple. You're treating tubercul osis.
The patients are, you know, maybe -- |I'mjust -- other
drugs than statins.

DR.  MADDREY: The statins, there's no
reason to stop a statin in an asynptomatic patient for
an am notransferase el evation |l ess than five tinmes the
upper Iimt of normal, and in an inportant situation
| would go to eight <clinically because of the
experience we have with the statins, with remarkably
few |liver diseases ever developing in those drugs
despite quite marked el evations in sone patients.

DR. THADANI: And how often, say, if it
was five tinmes? You'd do it every week, every four
weeks or what's the threshold in practice?

DR. MADDREY: Dr. Lipicky would have to
help ne because he's witten npost of these. | was
involved in the earlier statin [abelings in which we
went very heavy on nonitoring and havi ng backed off it
based on experience over the years. R ght now | think
the recommendations are only once or twce wthin a
year .

CHAlI RPERSON PACKER: Rob?

DR. CALI FF: This is really an
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interesting, difficult issue obviously, and rmaybe from
your experience -- | doubt if you have enpirical data
onthis -- but I"'minterested in know ng. Wen there
has been a drug which has been found to really have
hepatotoxicity, what | want to try to understand is
how much are you limted in seeing that if the studies
are done with patients who are otherw se conpletely
heal t hy versus patients who m ght have co-norbidities
or be on nultiple other nedications.

Is it usually just an idiosyncratic thing
where it shows up equally in otherw se totally healthy
people, as in the nore sort of conplicated m x that
one sees when a drug is out?

DR. MADDREY: We obviously have real
trouble with that issue. W evaluate |ots of cancer
drugs. When that happens, it's hard to know. W
eval uate AIDS drugs. Very difficult to know what to
attribute in AlDS.

This is a relatively clean background
si tuation. You're talking about patients wth
hypertension. Now, obviously in the real world this
will be used in a nunber of co-norbid situations,
including heart failure and |ung di sease and things
like that. There will be background noi se here.

| think this will be easier for us to
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eval uate than a drug for oncology or AIDS. You just
| ook at what the signals are. You count the nunber of
probl ens and the seriousness of the problens, and you
make a j udgnment.

We've been involved with the need to
wi t hdraw several agents. W are nuch nore likely to
favor withdrawal of an agent that is, say, a diuretic
than we woul d be an agent that is useful in AIDS, and
this is where the judgnent of the agency and its
consultants and the conpany cone to play.

DR. CALI FF: Wll, I"'mtrying to ask a
slightly nore conplicated question than that. | nean,
| understand that at face value this is a fairly
strai ghtforward probl em because the studi es have been
done in clean patients, so to speak, but what |I'm
asking is how often is it that the problem actually
shows up later because there is sone sort of an
interaction wth comonly used therapies in a
popul ati on or exacerbation of the underlying problem
because of a portion of the popul ation may have co-
norbidities or other problens which were never | ooked
at inthe initial studies because the popul ati ons were
clean and not representative of what we see in
practice?

DR. MADDREY: | can --
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DR. CALIFF. An exanple mght be a drug
i ke rnobefrodil which has recently had sone
difficulties that were not picked up in the clean
popul ations, not with regard to the liver, but --

DR MADDREY: Yes. | can't -- of course,
you' re tal ki ng about sonething we could spend a | ot of
time and we do spend a lot of tinme thinking about it.
| look at the release of a drug as just a point on the
curve of the safety analysis. You' ve got a base here
of upwards to 4,000 patients. These were, quote,
unquote, relatively clean, even though sone died. So
t hat suggests sone real sick people were in there.

Not a patient here died of liver disease
or any manifestation of Iliver disease. I'd be
interested in assessing a drug's true potential nore
after a year or so on the market |ooking at serious
events.

What you're getting here is you' ve had
confort zone nunber one. It didn't do anything to
animals. Confort zone nunber two, this drug did not
give you any of the major negative signals in your
prerel ease trials. You will then get confort zone
nunber three froma conbi nati on of what happens in a
carefully done outcones trial, plus what happens in

t he narket.
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W only picked up the co-interaction, the
interaction of alcohol and acetam nophen after
acet am nophen had been out a long tinme in the
mar ket pl ace, and then we realized that that is an
inmportant interaction secondary to the use by al cohol
and acet am nophen of a common P450, and that woul d not
have been picked up because you woul d have excl uded
heavy drinkers had acetam nophen been eval uated the
sane way Yyou're doing here or you would have nade
every effort to do that.

CHAlI RPERSON PACKER: Rob?

DR. CALI FF: | nmean, | guess that's
actually nmy point. For |ater discussion |I'mwondering
if the studies included before release the real
popul ations that we treat, whether we mght pick up
sonme of these things before they're unl eashed.

| don't have the answer to it, but the
acet am nophen exanpl e nmay be one. Maybe we shoul dn't
excl ude al coholics because we sure treat a |l ot of them
in practice.

CHAI RPERSON PACKER: Lem

DR MOYE: Yeah. Dr. Maddrey, you hel ped
me to gain sone appreciation of the apparent |ack of
harm from some mld, isolated elevations in liver

function tests, and though | can't quite say that an
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isolated elevation in LFT is not such a bad thing, |
really can't say it's a good thing.

But whether we believe in the risk
associated wth elevated LFTs, isn't an elevation in
sonebody's |iver enzynme sonething the doctor should
know about? | nean just because we think that -- I'm
not saying that you neant to inply this -- but just
because we believe that perhaps an isol ated el evation
inliver function test may be benign, still the doctor
is better off having that information to integrate
into his fund of know edge and make sone determ nation
as to the suitability of continuing the patient on the
medi cation. Do you agree with that?

DR. MADDREY: To an extent. | nust tel
you though that -- now, |'m a hepatol ogist, not a
cardi ol ogist, and | appreciate the difference --

(Laughter.)

DR. MADDREY: -- | nust tell you that |
woul d hate to stop ten to 20 percent of patients in
i soni azi d. I'd also hate to stop five to seven
per cent of patients who are receiving sone
nonsteroidals. Now, |'m not sure nonsteroidals are
particularly useful drugs, but I can tell you that if
you neasured every few weeks after starting patients

on nonsteroidals, you' re going to find sone el evation
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certainly in the three range with many of the
nonst eroi dal s avail abl e on the nmarket today, and these
are not leading to nuch in the way of liver injury.

| think you' ve got to decide what are you
going to do with the information and is the signa
strong enough and the risk great enough to warrant
getting the information, and that's what vyour
Commttee will need to deal with

DR. MOYE: Right. The doctor may decide
that, in fact, he wants to adjust dose. She may
deci de that nmaybe the patient needs to be warned about
al cohol ingestion for a given period of tinme. There's
several options a physician has when confronted with
an el evated LFT.

However, if what you said was true, and
that is nonitoring is very difficult to execute in
practice, doesn't that -- shouldn't that nake us
concerned about drugs that require nonitoring, if in
fact the nmonitoring -- our confort |level is increased
if nonitoring is ordered, but if it's not executed,
t hen perhaps the patients are even norbi d?

DR. MADDREY: |I'mnot sure how far to go
here. | would suggest the follow ng thing. The
mnute a nonitoring schedule is in the book, woe be to

t he doctor who does not followit or recormend it. As
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far as possible other consequences, one of which is
financial and the other is legal, there are all Kkinds
of inplications here. | wouldn't pretend to know the
answer to that question.

CHAlI RPERSON PACKER: (Ckay. There are a
number of the nenbers of the commttee who want to
speak.

JOANN.

DR. LI NDENFELD: Dr. Maddr ey, [ m
interested in your ideas about the use of two drugs
that have simlar nodest elevations in these liver
function tests. Wat would be your prediction, and
t hus your recomendation, with two drugs that have
t hese el evations?

DR. MADDREY: W run into this all the
time, and I'msure you do, too, since you use multi-
drug therapy. You play the odds. You |ook at the one
known to have the nost frequent abnornmalities.

For exanple, | don't worry nmuch if | see
a random sonething early in the course of a statin,
but I mght worry a great deal if | saw someone who
had started on valium an extraordinarily safe drug,
if that person had an elevation. |[|f the person were
taking valiumand a statin, then | would blane it on

the statin, and I would make nmy mnd up as to what |
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was going to do just on clinical judgnent.

DR. LI NDENFELD: Just slightly nore
conpl ex than that, what woul d your recomrendati ons be
for foll owup when you're using a drug that has this
| evel of liver function elevations with another drug
t hat we know commonly does, for instance, a statin?
Wul d you recommend nore frequent nonitoring when both
drugs have this problenf

DR. MADDREY: Yes, | woul d.

DR. LI NDENFELD: And sort of could you
give us a rough idea what that would be when you have
two drugs in this one to two to three percent range?

DR MADDREY: No, | can't. 1'd have to go
drug by drug. |If a person had a fungal infection and
was receiving a conazole and was al so receiving this
one, two drugs, the conazole is a well known cause of
liver abnormalities. It would al nost have to be drug
specific, depending on what | know about the
nmet abol i sm of the various drugs.

| becone particularly interested in drug-
drug interaction when it's known there is a common
P450 subspeci es involved in netabolism

DR. LI NDENFELD: So, for instance, wth
the statins and this drug you would be a bit nore

concer ned?
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DR. MADDREY: No, | don't think so. I
woul dn't be particularly concerned about statins and
this drug based on what | know, but | don't know at
all about this.

CHAlI RPERSON PACKER:  |'mtotal |l y confused.
Since alnost every drug that we know of can cause
liver function abnormalities, I ncrease in
transam nase, and if one assunes that if you use two
drugs together your risks are greater than one drug
alone -- and I'mnot certain that's true, but | think
you sort of inplied that it mght be true --

DR. MADDREY: Could be additive, and it
could be interactive.

CHAlI RPERSON PACKER:  And one woul d i magi ne
that given the extrenely |arge nunber of drugs that
nost people we see take, for better or for worse, that
patients mght -- we mght end up recomrendi ng that

patients cone back to physicians every week or two

forever.

DR. MADDREY:  Yes.

CHAlI RPERSON PACKER:  But what you' ve al so
enphasi zed, it doesn't matter what we reconmend

because they won't do it anyway.
(Laughter.)

DR. MADDREY: That is the truth
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(Laughter.)

CHAI RPERSON PACKER: Vell, it's glad to
know t hat we're useful

Ray.

DR LIPICKY: 1'd like to do three things,
| think, maybe only two. One is that there is soneone
as guest of the Commttee that was not here at the
time that introductions were being made, who is Dr.
Lionel Rabin from the Arned Forces Institute of
Pat hol ogy, who's sitting in the front center row next
to Dr. Stevenson, and he m ght be called upon. He
knows a | ot about the liver and what's good for people
who have liver troubles.

And then the second aspect is that | think
| want to address sonething Rob brought up, and
al t hough our experience is really relatively small,
and this is an experiential statement | want to make
and it's limted to | abetalol, dilevilol, cellocrin,
each of which is a well recognized hepatotoxin that
causes significant clinical disease.

The underlying status of the patient, that
is, whether they were sick or non-sick or conplicated
or not conplicated or anything else, in those three
ci rcunstances had absolutely nothing to do wth

whet her they got serum enzyne elevations and/or
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devel oped clinical illness.

So | don't think that the degree of
sickness of people is likely to be inportant based on
t hose three anecdotal experiences.

And | guess the last thing that | want to
ask you a question is the kind of guidance that you
were | aying out seens to nake a great deal of clinica
sense. How nmany tines have you sat down with the data
available wthin one NDA, applied those rules, and
figured out whether you were right or wong post
mar keti ng? Once, tw ce, zero?

DR. MADDREY: | think we try to apply
these rul es generally back to each NDA. Dr. Zi mrer man
could comment. W applied this back to the cellocrin
NDA data. W applied this back in another way to the
benoxi prof en NDA data. So we have done this, and --

DR LIPICKY: So that's two.

DR MADDREY: That's two. | think that --

DR LIPICKY: But you did that after you
knew t hat these were hepatotoxins, right?

DR. MADDREY: The reasons that we were
concerned though were not ever the am notransferases
alone. It was --

DR, LIPICKY: | understand.

DR. MADDREY: So we never --

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

58

DR LIPICKY: kay. So --
DR. MADDREY: -- put these rul es back.

DR LIPICKY: So froma prognostic point

of view, you've never tested whether these notions

real ly work?

okay.

gquestion, |

DR, MADDREY: No.

DR. LI PI CKY: Retrospectively they seem

DR MADDREY: Retrospectively, seem okay.
DR, LIPICKY: GCkay. Then just one other
guess. Well, never mnd. |'mdone.

CHAI RPERSON PACKER: Before we proceed

further, could we ask Dr. Rabin to cone to the

m cr ophone?

the i ssues?

Do you have any insights for us on any of

| think that we are -- as you're comng to

the m crophone, let nme say that we, | guess, do | abor

under the ad

vant age or di sadvantage of |argely being

cardi ol ogi sts, and hepat ol ogi sts and cardi ol ogi sts are

different, and | guess what we're hearing is that

where sone el evations of transam nases, perhaps the

majority of
hepat ol ogi st

car di ol ogi st

202/797-2525

el evations of transanm nases affect
s like first degree heart block affects
S.

A hepatol ogi st faced with a concept of
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first degree heart bl ock would go crazy because of the
word "heart block," but a cardiologist faced with a
first degree heart block m ght not. W m ght say,
"Well, we see this, and we see this a lot, and it
usual ly doesn't nean very nuch unless it gets nore
severe or it becones synptomatic."”

So the anal ogy here isn't totally crazy,
and we get sensitized because transam nases aren't
sonething we are confortable with, just l|ike heart
block isn't something that a hepatologist s
confortable wth.

So we're in an educational process right
now, and we should try to make the nost of it.

Dr. Rabin

DR. RABIN. The difficulty in resolving
sone of the issues which are being raised. Very often
mnor or mld elevations in l|iver function test
abnormalities or liver enzynme abnormalities sonetines
do indicate a certain level of liver injury, and there
are many tinmes when there is no significant damage as
far as the liver is concerned.

If the liver biopsy is the gold standard
for assessing how nuch damage m ght be present or
whet her any change is significant, then the question

ari ses: at what point do you recommend getting a
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liver biopsy on a patient where the transam nase
abnormality is two tines greater than normal or five
times greater than normal and so on?

At this point it is very difficult to nmake
any assessnent just based on | aboratory findings and
sone of the nonspecific, general -- nonspecific
synpt ons whi ch a patient m ght experience whether he's
on one drug or several drugs.

At this point | cannot nake any assessnent
as to the safety or to the predictive changes which
mght follow, but at |east where there is a
significant abnormality in the Iliver enzynme and
related tests, | believe that there cones a point
where the problem has to be resolved by a
nor phol ogi cal exam nation of |iver tissue obtained,
whi ch woul d be obtained by perform ng a biopsy.

| don't know whether that answers any of
your questions or concerns with regard to what has
been presented al ready.

CHAI RPERSON PACKER: Barry.

DR. MASSI E: Dr. Maddrey, you nentioned
that the bilirubin or rises in bilirubin to three do
provi de sonme prognostic significance. s there a
| ower signal in bilirubin that either would pronpt a

bi opsy or be concern? Should we be | ooking rather at

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

61

maybe the ALT is the signal to think about other
things, but for instance, if sonebody's bilirubin
starts off at .4 and rises to 1.3, is that a nore
reliable predictor of subsequent events than ALT goi ng
up? Is that sonething else that can help us?

DR. MADDREY: M col |l eague.

DR ZI MVERVMAN. My name i s Zi mrer man.

As Dr. Maddrey pointed out, a bilirubin
elevation in the patient who has hyperenzynem a,
hypertransam nasem a becones i nportant.

As he also pointed out, there are two
types of liver injury. 1In cholestatic injury, you may
have bilirubin elevations with mnor elevations of the
transam nase that are neaningful with regard to liver
injury.

On the other hand, in patients wth
hypertransam nasem a, that's a first clue, and
bilirubin elevations at that point, in the patient
with el evated transam nase, becones significant with
regard to real liver injury.

So three or four mlligrans are clearly
| ess threatening than 20 mlligranms, and certainly the
hi gher the bilirubin, the nore threatening, but once
the elevated transamnase is in the range of eight,

ten, 12 tinmes the normal and bilirubin elevation, it

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

62

becomes neaningful, and lack of it is reassuring in
t hat regard.

Does that answer your question?

DR. MASSIE: Well, actually I'm | ooking
for sonmething nore sensitive, and it my not be
avail able to us. Three, above three there's a ten
percent change of going on to liver necrosis. To ne
that's --

DR ZI MMERVAN.  Sensitivity is provided by
transam nase elevations to such a degree that they
reflect mnor liver tickling rather than liver injury,
and it's only when the |evels get high enough that
t hey --

DR MASSIE: Well, what about a bilirubin
that's less than three where the risk is already
substantial, but having gone up fromnormal? |n other
words, if the ALT goes up threefold --

DR ZI MVERVAN: Probably any bilirubin
el evati on associated with a significant transam nase
i ncrease has sone significance, but then the higher
t he val ue, the nore neani ngful

DR MASSIE: | understand the higher. So
if it goes up to 1.5 but it was normal beforehand in
the presence of an ALT, that m ght be a better reason

to be concerned than the ALT going up fivefold or even
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eightfold without a bilirubin rise.

DR ZI MVMERVAN.  Yes. It's |like conparing
a BR interval of one-tenth of a second prol onged.

CHAI RPERSON PACKER: Let's see. W' ve got
| | eana.

DR. Pl NA: This has actually been very
instructive in how to look at these [|iver
abnormalities, and if you're a clinicians and you're
going to start a drug into one of these higher risk
gr oups, you ment i oned gender, femal e, sai d
particularly over the page of 50, the two percent
versus a one percent.

After you' ve started sonebody, the drug is
wor ki ng.  What ever your achi eved endpoi nts have been
are there. Wen do you get the first lab test? And
if that lab test is normal and there are no ALT
el evations, do you stop right there? Do you do it
again in a nonth on a practical sense?

DR. MADDREY: Well, that is a practical
guestion, and | think that depends on the drug in
guesti on. For example, wth nitrofurantoin and
related drugs, | think you should check the patient
even out to a year. On many other drugs, all of the
injury we mght expect to see would occur in the first

three nonths. So that's where | think the guidance
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t hat the agency gives through the approval process
tells you what to do.

Some drugs you should never check. I
would see no reason to ever check anybody on a
benzodi azepine at all ever. There's just been too

littl e background noise at all.

Ray?

DR. LI PI CKY: | have two questions I'd
like to ask. One is sort of correct nmy clinica
inpressions, | guess. | have in ny head that I|iver

probl ens that could be characterized as chol estatic,
bilirubin el evations, alkaline phosphatase el evati ons
in the absence of transam nase stuff, is basically not
much to worry about.

On the other hand, if you have enzyne
el evations and you don't have bilirubin and al kali ne
phosphat ase, then you are really polishing off cells,
and you should worry.

Now, where has ny clinical education gone
wr ong?

(Laughter.)

DR MADDREY: No, it's not gone wong, but
just as all hepatocellular injury is not the sane, al
cholestatic is not the sanme. Benoxiprofen was pull ed,

and it was a cholestatic drug, because it had severe
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injury potential, whereas  nost chl or promazi ne
j aundi ce, which is cholestatic, wll go away. I t
m ght take nonths and nonths to go away.
Hepat ocel | ul ar, the sane thing.

| think the worst of everything here is a
strong clinical signal associated wth a markedly high
am not r ansf er ase. You usual |y find t he
am notransferase after you recognize the strong
clinical signal

DR. LIPICKY: Right. Gkay. Fine. And
then the second thing that | wanted to ask is | want
to nmake an assertion and see if you agree or disagree.

In our experience wth |abetalol,
dilevilol, and whatever that other one was, the thing
t hat was convinci ng was, indeed, a fairly |arge nunber
of people who got clinically il

DR. MADDREY:  Yes.

DR. LI PI CKY: And the nunber of people
that had indications that mght |ead you to think they
m ght get ill were fairly numerous, but not very nuch.
| mean they had little enzyne changes.

So if one figures that the incidence of
clinical disease wll be, say, ten percent of those
people who, in fact, develop enzyne abnormalities,

then basically to get this database of a |ot of people
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who have clinical disease, one basically would need to
be in the 10,000, 20,000 range to be able to | ook at
t hat .

So is it your suggestion -- well, | guess
there are two questions 1'd |ike to ask. One, whether
you agree with what |1've just said, and if you do,
then | want to follow it up.

DR. MADDREY: | agree with nost of it.

DR LIPICKY: GCkay. Then let nme followit
up.

So is it your suggestion then that the
Anmerican public paying for a drug to treat their
hypertension should, in fact, provide the database by
finding this | arge nunber of people that have clinical
illness, or is that sonething that should occur before
the Anerican public pays the price?

DR. MADDREY: | think that decision is
what is up to this panel based on what you think about
the strength of the signals.

DR. LI PICKY: Ckay.

DR. MADDREY: | saw nothing in this
database to make nme think there's a strong enough
signal to warrant mandatory nonitoring.

DR. LI PICKY: Ckay.

DR. MADDREY: However, as | pointed out,
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| view the approval of a drug as just a point on the
curve and would be very interested and would easily
change ny opinion in the first year or tw after
rel ease as we've had to do with other drugs recently,
dependi ng on whet her new signals appeared because of
the size of the database.

CHAl RPERSON PACKER: Ray, the question is
a very critical one. Qoviously that's what this
commttee neeting is all about, but given the
enormously high frequency of LFT abnornalities, it is
sort of a general drug phenonenon?

| f one concluded one needed nore before
approval, it would not only affect the review of this
drug, but would greatly increase the requirenents for
a safety database for everything that agency sees
because so many drugs have this predilection.

DR. LI PI CKY: Were is the data that
supports that statenent, that so many drugs have that
predilection? It seens to ne that within the NDA
dat abases that we've shown you in the stuff that we
sent out that, in fact, this seens to cone out of that
dat abase as having nore of a signal than usual, and
that is, in fact, what brought it here.

The wusual signal is sonmething that's

easily manageable, and it sort of gets at what Rob is
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going to get at probably later in the gane, but that
is we really do |l ook at drugs of this nature that are
approved on the basis of a surrogate w thout | ooking
at the real efficacy because we've not agreed
tasosartan is effective. W just say it's an
anti hypertensive.

And we certainly do not want to have
things go out that have one in 1,000 incidence of
serious stuff, but if we're only requiring a 2,000 or
3,000 patient database, we obviously can't nmake a
statenent about things that are one per 1, 000.

So we | ook for signals very carefully, and
when it appears that a signal mght be there, we, like
you are now, are always in Never Never Land.

CHAlI RPERSON PACKER: (kay. Marv.

DR. KONSTAM | just wonder if we could
ask Dr. Rabin to cone to the m crophone again and
woul d comment specifically on the schenme proposed by
Dr. Maddrey and whether he agrees with it with regard
to the level of ALT that's causing concern.

| interpret his presentation as indicating
that until you get to eight tines or at least five
times the upper limt of normal of ALT you really
woul d not be terribly concerned at | east to the point

of discontinuing a drug, if | interpret it correctly.
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| wonder if you could say if you agree
with that or whether |'ve msinterpreted it.

DR RABIN. | don't know whether | can be
in agreenment with that because very often it's very
difficult to nmake a correlation between the actua
nunbers of the abnormal |aboratory findings and what
we see when we examine a liver biopsy to identify
liver damage. It is not uncommon that there is poor
correl ation between the |aboratory abnornmalities and
what we find norphol ogically when examning a liver
bi opsy.

DR KONSTAM  Well, but to deal with this
data set, | guess one of the signals that we have here
is that there is a certain nunber of discontinuations,
and those di scontinuations are based on ALT el evations
in part, and | guess one of the questions that we're
going to have is whether those decisions were nade
rationally by the investigators

And so | think it's worth, you know, just
honing in on whether or not, you know, we agree with
Dr. Maddrey's schene, that it really doesn't nmake much
sense based on what we know to necessarily discontinue
a drug based on a three tinmes upper limt of normal
increase in ALT.

DR, RABI N Well, 1I'm just wondering
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whet her it should be a matter of clinical judgnent as
to whether a clinician in care of a patient, finding
abnormal liver enzyne tests, liver enzynme and rel ated
tests, at what point should there be confirmation or
an attenpt at confirmation by obtaining a biopsy and
assessi ng any norphol ogi ¢ changes, and whether this
can be correlated with the finding.

The name of the ganme really is clinica
pat hol ogic correlation, and in many instances or |
m ght say it is not uncommon that «clinica
pat hol ogi cal correlation can be quite difficult.

CHAI RPERSON PACKER:  Dan.

DR. RODEN. Thanks, MIt.

| had a couple of questions perhaps for
Dr. Maddrey. | amstill confused about the nmechani sm
of elevation of transam nases. Is that a sign of
hepat ocel lul ar injury?

Can | just get a yes or a no?

DR. MADDREY: Yes, | think so.

DR. RCDEN. Ckay.

DR. MADDREY: | think that if you have
el evated am notransferases at the 3X range, you rather
definitely will have at |east mniml inflammtion.
| believe below that you mght find not anything at

al | .
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DR.  RODEN: But it nmeans cells are
rel easing their enzymatic contents?

DR. MADDREY: | t means t hat
am notransferases, which are inside the cell and
supposed to stay there, are now for sonme reason
outside the cell. The cell has either |eaked or one
or two have exploded. That's what it neans.

DR. RODEN: So it seenms to ne there are
two causes for el evated transamnases. | nean, one is
that they're being released. The other is that
they're not being elimnated at the same rate.

So how are transam nases el i m nated?

DR. MADDREY: As all proteins. | forget
the half-life of them but it's pretty quick. So they
stay in the liver cell normally. There's alittle bit
of transam nase in everyone.

DR. RODEN: Right.

DR. MADDREY: Just the normal turnover.
This just suggests there's been an accelerated
rel ease. There's no evidence there's a block in
el i m nation.

DR RODEN. (Ckay, and then just for ny own
interest, can you tell nme which system has genetic
defects that cause |iver disease?

DR. MADDREY: Debrycoquin, a drug that
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many of you --

DR. RODEN: No, that doesn't cause |iver
di sease though

DR. MADDREY: A debrycoquin?

DR. RCDEN:  No.

DR. MADDREY: Yeah. Yeah.

DR RODEN. Having spent the |ast 20 years
of ny life studying it --

DR. MADDREY: | thought the P --

DR. RODEN. | don't think debrycoquin --
t he debrycoqui n pol ynorphismis associated with |iver
damage.

DR. MADDREY: |"'m going to turn to ny
col | eague here.

DR ZI MMERVAN:  You're right. Debrycoquin
doesn't cause |liver disease, but it's a useful marker
for P450 2D6.

DR.  RCDEN: Ri ght.

DR.  ZI MMERVAN: Now, P450 2D6 fails to
i nactivate peraxoline nal eate, and peraxoline nal eate
| eads to liver injury. So people who are defective in
P450 2D6, an itemthat you identify wth debrycoquin
now devel op the liver injury.

My | also coment on Dr. Rabin's

appropriate conment? He's quite right that in a
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snol dering disease |ike Hepatitis C correlation
bet ween the bi ochemi cal markers and injury are poor.

That's quite different from drug injury
that occurs during the evolution of use of the drug.
There the correlation is really quite good, as has
been pointed out by Dr. WMaddrey. You know what is
true when there is twofold el evation, by and |arge,
and when there's tenfold elevation. So the
correlation is nmuch better there.

So the truismyou heard is right, but it
doesn't apply to the setting of drug induced injury.

DR RCDEN. It seens to ne the problemis
that we don't really -- | nmean we're using -- the
evaluation of this drug is going to involve the
evaluation of what Rob Califf alnost certainly wll
call a surrogate endpoint for efficacy, and we're
being asked to evaluate the other end of the risk
bal ance equation wusing a surrogate endpoint for
toxicity.

And peopl e around this table have spent a
ot of time thinking about surrogates in one way or
another, and it seens to ne this is not a very well
understood surrogate, and that it m ght be a marker,
and it mght not be. That's not a comment that needs

an answer.
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CHAI RPERSON PACKER:  John.

DR. Di MARCO We've heard a |ot about
single point in tine estimates of enzyne el evati ons.
This is a drug that m ght be used continuously for
years and years and years. Wiuat's the effect of, you
know, what you said is a continuous liver injury, even
if it's very low level? Do we have any idea what a
continuous elevation at three times normal for 15
years woul d product?

DR. MADDREY: Well, | tried to pass that
one off to Dr. Zi mrerman, and he wouldn't receive it
because we just don't know. W just don't know.

CHAl RPERSON PACKER: Let ne try to, John,
foll ow up on that.

| f someone had an increase of three tines
normal and because recomendations for nonitoring are
not frequently followed, the possibility of a drug
i nduced or drug associated increase in LFTs that woul d
go on for nonths is not a crazy idea. It could
happen.

And | guess what you're saying is because
of the way the drug trials are constructed and carried
out, there isn't a whole |ot of experience know ng
what happens under those circunstances. |Is that fair?

DR. D MARCO Because when you're really
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tal king about it is that these enzyne el evati ons cause
-- are a marker of continuous or of liver injury. |If
it's continuous, the liver eventually mght not be
abl e to conpensate. |Is that correct or can the |iver
al ways conpensate?

DR.  ZI MVERMVAN: There are a nunber of
phenonena that interplay inthis. Frst of all, acute
liver injury, hepatocellular danmage of inportance
will either occur during the first few nonths of
taking the drug or not occur at all.

On the other hand, chronic injury does
occur with sonme drugs, probably involving nore than
just sone mnor injury being prolonged, but probably
an i mmune response to it because a form of chronic
hepatitis does occur with some drugs, and there are
characteristics that are those resenbling autoi mmune
di sease.

So the answer to your question is chronic
injury can occur in sonme settings, but probably
reflects nore than just a little bit of elevation
going on for a long tinme, but the factors that affect
that are not at all clear.

CHAI RPERSON PACKER:  Ray.

DR. LIPICKY: Can you give ne a feeling

for what the enzyne el evation neans? That is, let's
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say one percent of the liver cells suddenly drop dead.
How hi gh woul d that make the enzynes go?

Let's say ten percent of the liver cells
suddenly drop dead. How high would that neke the
enzynes go?

DR. MADDREY: No, we can't do that with
any specificity. Sone of the highest we absolutely
see is in a cardiovascular situation or a patient with
chronic congestive failure who devel ops an arrhythm a
and will show am no transferases in the may thousands
that will go down rather rapidly.

| think in that situation it shows the
cells are stressed and have rel eased a | ot of enzyne.
It doesn't necessarily nean, of course, they' ve al
died because we get levels in that situation not
dissimlar to what we get in ful mnant hepatitis.

| don't think there's a very good
correlation between the nunber of cells damaged and
the height of the enzyne in any clinical setting that
| can nuch think of.

DR LIPICKY: So this isn't sort of like
for nyocardial enzynes where, you know, nothing cones
out of the cell unless the cell is dead?

DR. MADDREY: No, this is just a narket.

A cell can | eak --
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DR LIPICKY: And we're, in fact, mass --

DR MADDREY: A cell can | eak enzynes, we

think, and remain viable. Does it shorten its life?

VWho knows? | nmean we don't followindividual cells.

This is just a clinical surrogate trying

to pick up what | would consider a relatively weak

signal, but a signal not to be denied after a certain

|l evel, and we have picked this 8X just based on
clinical experience.

CHAI RPERSON PACKER:  Udho.

DR. THADAN : | think MIton nade a
comment about a parenteral. As a cardiol ogi st when
|'mattending on the intensive care unit, | see these

enzynme blips all the tinme, patients with unstable
angi na, heart failure. It's very rare that we ask a
hepat ol ogi st to cone unless the levels are very high
or a patient is jaundiced.

Now, the difficult sonmetines one has is
when in these trials you stop it because you're
wat ching the patient three tinmes nornmal. The question
came up, and as you alluded, bilirubin probably is an
i nportant marker.

So if you're saying you're not going to
wat ch the patient and once the bilirubin goes up it

could be risky, and in the database | ooking at a | ot
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of A Il blockers, one doesn't find hepatitis evidence
as with other drugs. Does that give you confidence
that it may not occur, but the fact that drug has been
stopped it could occur naybe in patients who are
sensitive to sone hepatocellular injury, t hat

eventually they may get a gl ubin (phonetic) increase

or can you be sure they wll never get it?
DR. MADDREY: | just can't give you a
solid answer to that. I'd have to evaluate it

situation by situation in a clinical setting.

DR. THADANI : See, the question becones
rel evant even in the post, you know, after the drug
appr oval . Sone of the briefs (phonetic) have been
given. Maybe one in 700 will get sone hepatitis based
on elevated bilirubin and the liver injury, not
cholestatic type, which is a different issue.

And the question then cones that you need
t housands of patients to even address that, and we
have no way of doing that.

And the other problem is when the open
| abel studies, when | look at it, a |ot of patients
are on other drugs, too. So how one can be sure in
t he open | abel studies the drug in question is causing
it or other drugs' addition mght be making it, that

becones very difficult at least when | reviewit.
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DR. MADDREY: Yeah.

DR. THADANI : | just want your comrents
because you suggested in post narketing you should
followit, but post marketing we don't control other
drugs at all. Half the tinmes patients don't even tel
you what they are taking over the counter. They m ght
have had a flu-like illness or sonething which could
bunp your enzymes. How do you know it's a drug, not
t he ot her thing going on?

DR. MADDREY: You don't, and you use a
wei ght of evidence approach. 1In a situation such as
this, you probably will have patients only on two or
three of the drugs, not ten or 12. You rank those
drugs by what you know. You | ook at individual
Si tuations. You |look at the strength of those
clinical signals that appear, and then you just cone
up with a judgnent, and you hope you' ve nmade the right
one.

CHAlI RPERSON PACKER: Dr. WMaddrey, before
you sit down, you nentioned that synptons are an
i nportant determ ning of your level of worry. Just to
clarify, you nentioned anorexia and nausea and
mal ai se, fatigue. QCbviously jaundice would be in that
category. How about fever?

DR MADDREY: Fever is not very inportant
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in nost drug induced liver injuries. Ri ght upper
guadrant abdom nal disconfort, not as often pain as a
draggi ng sensation that just sonething's not right
occurs, too, but actually fever is not inportant with
nost drugs.

There are a few, halothane being an
exanpl e in which fever has been a ngjor thing. Sone
of the methyl dopa cases had sone fever early on, too.
There have been a few other fevers, but nost drugs we
see do not produce fever at the tinme of the I|iver
injury.

CHAlI RPERSON PACKER: Is fever a synptonf
I n other words, when you talk about --

DR. MADDREY: If you get hot and that
| eads to a nmeasurenent of it, it crosses over there.

CHAI RPERSON PACKER: No, no, |'m sorry.
In determ ning the degree that the drug has passed a
clinical threshold --

DR. MADDREY: No.

CHAI RPERSON PACKER: -- of the synptons,
is fever one of then?

DR MADDREY: No, it is not. No, fever to
me woul d suggest sone kind of a conplication, but not
necessarily a liver conplication.

CHAl RPERSON PACKER  Ckay. Thank you very
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nmuch.

W' ve had an inportant general discussion
about the 1issue of drug induced Iliver function
abnormalities. The Commttee has been provided with
a summary by Dr. Fenichel of the agency's experience
wth selected agents as it relates to their
predilection to cause liver function abnormalities or
hepatotoxicity, and the summary is very instructive in
the sense that it appears as if much of what we
| earned during drug devel opment may or may not predict
what happens in the course of long termtherapy.

There have been many exanples which are
|isted here, including, | think, perhaps one of the
nore striking exanples which is tacrine, which caused
no liver function abnormalities or hepatotoxicity in
animl studies, caused a lot of liver function
abnormalities in the clinical trial devel opnent, but
apparently has not caused nuch of a problemat all in
terms of hepatotoxicity post marketing.

On the other hand, there are the reverse
patterns as well, and Dr. Fenichel, as well as many
ot her nenbers of the agency, are here as resources to
the Commttee to talk about any of these other
experiences as the <conmttee requires as the

di scussi on unf ol ds.
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Now to the specific exanple of tasosartan.
Dr. Riggs.

DR RIGES: Detailed analyses of all data
concerning liver function test abnormalities in the
tasosartan devel opnent program have been perforned,
including preclinical and clinical data. There were
no | aboratory or histopathol ogical findings in our
preclinical toxicology studies, and this is also the
concl usi on of the FDA reviewers.

Consequently, | wll not be presenting
preclinical data. However, Dr. Cerald Fisher, head of
our Drug Metabolismand Toxi cology G oup, is available
to answer questions fromthe panel.

Hi ghlights of the inportant analyses of
the clinical data wll be presented in detail,
i ncluding a conparison of the findings wth | osartan
as published in the literature.

Definitions used during the anal yses of
the LFT data are summarized in this slide. The data
were analyzed separately depending on whether the
patient's baseline was normal or abnornmal. The |evel
of potential clinical significance for transam nase
val ues was three tinmes upper normal limts for normal
patients and three tinmes baseline for patients who had

abnor mal basel i ne val ues.
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This was based on the 1979 publication
formthe Fogarty conference and the recomrendati ons of
our consul tants.

In this presentation, patients' abnorm
transam nase val ues are defined as resolved if these
paraneters return to less than two tines upper nornal
l[imts or baseline.

Di scontinuation due to LFTs was counted
only if this was t he primary reason for
di scontinuation specified by the investigator on the
case report form

For sinplicity of presentation, | wll
conbine data for the Phase 2 and 3 controll ed and open
| abel studies, in contrast to the detail ed breakdown
of data shown in the executive summaries provided to
menbers of the panel

In the Phase 2 and 3 studies, 4,409
patients treated wth tasosartan nonotherapy or
conmbination therapy had at |east one on therapy
| aboratory evaluation. O these, 1.8 percent had a
potentially clinically significant transam nase
el evati on.

O the 3,776 tasosartan treated patients
who had normal LFTs at baseline, 1.9 percent had

potentially clinically significant transam nase

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

84
el evati ons.

Thi s conbi ned analysis of all Phase 2 and
3 studies represents the worst case scenario since it
i ncludes patients from both double blind and open
| abel studies, plus patients treated w th nonot herapy
or tasosartan plus hydrochl orothiazide. Thus, it nore
closely reflects a real world experience.

Before | di scuss the incidence of
di scontinuations that received the focus of the FDA
review, | would like to discuss those patients who did
not discontinue despite LFT elevations. These
patients are an inportant group to exam ne because in
contrast to patients who discontinue study drug, their
fate is known and is not open to specul ation.

In fact, the mpjority of patients wth
transam nase elevations in our clinical programdid
not discontinue the study. Forty-nine patients in
controlled and open |abel studies with potentially
significant elevations who remained in the study, the
| aboratory values returned to normally in fully two-
thirds of the patients, while those patients continued
treatment with tasosartan

Thi s occurred even w th maxi num el evati ons
as high as nine and a half tinmes upper normal limts

in the controlled studies and over ten times upper
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normal limts in the open | abel studies.

In the remaining one-third of patients
with elevations who remained in the study, the
patients were entirely asynptomatic and their LFTs
returned to normal at the end of the study when
tasosartan was di sconti nued.

An exanpl e of one such patient who had
resolution on therapy is shown in this graph. This
patient was treated with 300 mlligrans of tasosartan
for four weeks in Protocol 201. At three weeks of
therapy, the patient's ALT increased to nine and a
half times upper normal limts. The patient was
asynptonmati c and renai ned on treatnent.

Both the ALT and AST had resolved to
normal limts prior to the end of the double blind
treatnment period as shown by this |ine.

Considering the total group of 83 patients
with potentially clinically significant LFT
el evations, no patients had clinical sequelae, such as
signi ficant hyperbi | i rubi nem a or j aundi ce,
hospitalization or drug related deaths due to liver
failure.

As |'ve previously nentioned, one of the
reasons that we were asked to present tasosartan to

the Advisory Commttee was because of the FDA's
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concern about the discontinuation rate due to LFTs in
the tasosartan program This was felt to represent a
risk with tasosartan not seen with other angi otensin
Il antagonists. The next fewslides will address this
i ssue.

In the control trials, ten of 2,550
patients, .39 percent, who had at | east one on therapy
| aboratory evaluation, discontinued because of LFT
abnormalities. In all ten cases, LFTs returned to
nor mal

In the open |abel studies, 45 of 1,859
patients discontinued because of LFT elevations. In
43 patients the |laboratory values resolved. In two
cases the last |aboratory value was |ess than three
times upper normal limts, and no further followup is
avai |l abl e since both of these patients were placed on
al ternative antihypertensive nedications that can
cause LFT abnornalities.

During the review of our NDA and in the
background material provided for this neeting, the FDA
has conpared di scontinuation rates seen in our program
with those of other antihypertensive dossiers. e
believe that this across-dossier conparison 1is
probably not valid for the foll ow ng reasons.

There is a mrked difference in the
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frequency of laboratory sanpling in our program
conpared with others. The duration of studies was
| onger in the tasosartan program for the controlled
trials.

Al so, we did not prespecify the rules for
di sconti nui ng patients due to transam nase
abnormalities.

The next few slides will illustrate the
i npact of each of these factors. Since we did not
prespecify the rules for discontinuing patients due to
| aboratory abnornmalities, the discontinuation rate in
our program was a reflection of the investigator's
j udgnent, experience and training.

For exanple, one FEuropean site was
responsi ble for 30 percent, or three of ten patients,
di scontinued for transam nase abnormalities in the
controlled trials. One of the three patients was
di scontinued for values that were only two tines upper
normal limts.

It should be noted that despite accounting
for approximately one-third of the dropouts, this site
enrolled only two percent, or 51, of the 2,550
patients in question.

In trying to put the LFT data into

perspective, we al so exam ned the FDA nedi cal reviews
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for losartan and val sartan to determ ne the desi gns of
their studies. |In the tasosartan program | aboratory
sanples were collected nuch nore frequently than in
either the |osartan or val sartan prograns. The inpact
of the difference in sanpling frequency is significant
and is shown in the next two slides.

This patient graph was shown to you
previously. The patient had a nine and a half tines
upper normal limt elevation in ALT during tasosartan
treatment in Study 201. This transient rise and fall
in the transam nase values was detected by the
frequent sanpling schedul e shown at the bottom of the
gr aph.

This is a sinulation of data for the sane
patient in the previous slide using a different
sanmpl i ng schedul e, the one used in val sartan Study 10
shown at the bottom of the graph. Wth this reginen,
the patient's transient rise in transam nase val ues
woul d have been conpleted mssed. 1In fact, because of
the transient nature of LFT elevations in the majority
of our patients, approximately 30 percent of the
el evati ons woul d have been conpletely m ssed by a | ess
frequent sanpling schedul e.

The i npact of the frequency of |aboratory

sanpling on the incidence of transam nase el evati ons
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is shown inthis slide. In the controlled trials with
tasosartan, 32 patients out of 2,550 on nonot herapy or
conbi nation therapy had elevations that were of
potential clinical significance or an incidence of 1.3
percent. Since 12 of these patients had resol ution of
the abnormal |abs on therapy and prior to the end of
doubl e blind treatnent, they woul d have been m ssed by
a less frequent |ab sanpling regi nen, such as the one
used with val sartan. Thus, the incidence would have
decreased to .8 percent.

In addition to the sanpling frequency, the
| ength of sonme of our studies was |onger than in the
| osartan devel opnent program As shown here, no
|osartan controlled studies had a duration of
treatment | onger than 12 weeks. This is in contrast
to two of our controlled trials that |asted |onger
than 12 weeks.

The discontinuation rate in our program
was affected by study duration. Half of the
di scontinuations in the controlled trials occurred
after 12 weeks of therapy. Had our clinical program
i ncluded only shorter studies, as did |osartan and
val sartan, the tasosartan discontinuation rate would
have been | ower. Therefore, had our studies resenbl ed

those of the valsartan program 50 percent of the
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di scontinuations due to LFTs in the controlled trials
woul d not have occurred, and this would have left us
with an overall discontinuation rate of five of 2,550,
or an overall incidence of .2.

This figure mght not have raised a
reviewer's concern since the val sartan di scontinuation
rate of .16 percent.

If one conpleted Table 2 from the FDA
background package using data from the tasosartan
controlled trials which was simlar to other prograns,
that is, excluding dropouts after 12 weeks as shown in
the highlighted row at the bottom here, the incidence
of discontinuations due to LFTs is simlar to other
prograns, especially that of ysartan.

Study duration also has an inpact on the
overall incidence of abnormalities. For exanple, in
the tasosartan controlled trials, 11 of 20 cases of
transam nase el evations occurred in patients who were
treated with tasosartan nonot herapy for nore than 12
weeks. If the program had included only controlled
trials of shorter duration, these would have been
m ssed, and the incidence rate would have been even
| ower .

Renmenber that we have perfornmed all of

t hese post hoc anal yses to establish the well known
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fact that conparisons across different databases are
subj ect to met hodol ogi ¢ bi as.

After a review of the NDA database, we
felt confortable with perform ng post NDA studies
using the laboratory sanpling frequency that was used
in the valsartan program These post NDA studies,
Protocol s 328 and 330, are the studies denonstrating
superior efficacy of tasosartan over |osartan that |
showed you previously.

Wil e tasosartan was shown in these two
studies to have superior efficacy, we believe that
tasosartan is simlar to losartan with regard to
safety. This is based on a review of the literature,
as well as on our own post NDA studi es.

When tasosartan and | osartan were studi ed
under the same conditions, the incidence of
potentially significant ALT elevations was simlarly
lowin both groups. In fact, only one patient who was
treated with losartan, 100 mlligranms, had an ALT
el evation that was greater than three tinmes upper
normal limts. There were no tasosartan patients with
greater than three tines upper nornal [imts
el evations in these tw studies.

Furthernmore, no patients discontinued

because of ALT el evations because they did not have
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t he opportunity.

Recent reports fromthe literature have
expanded t he know edge of l|osartan's inpact on LFTs.
A recent review of 16 double blind and four open | abel
studies by Dr. Whber reported that elevated ALT was
the nost common | aboratory adverse event reported in
these studies. It occurred in 1.9 percent of |osartan
treated patients, an incidence that is simlar to that
seen with tasosartan

I n response to a case report that appeared
in JAMA in 1997, Merck responded with a letter that
described the follow ng statistics on post marketing
experience wwth l[osartan. Approximately two mllion
patients have received |losartan treatnment during the
past three years. Only 80 post marketing reports of
[iver function abnornmalities have been received to
date by Merck. Thus, while LFT abnormalities have
been associated with Losartan in the marketpl ace, the
incidence is low, as has been the severity.

Thi s supports the fact that as a class the
angiotensin |l receptor blockers have an excellent
safety profile, al t hough occasi onal | abor at ory
abnormalities may be reported. Based on our data, we
bel i eve that tasosartan perforns |ike other nmenbers of

this cl ass.
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In summary, there is no evidence of drug
related hepatotoxicity in the tasosartan preclinical
st udi es. In the clinical database, 59 percent of
patients with elevations did not discontinue, and in
two-thirds of these patients the |aboratory findings
resol ved on therapy. No patients with el evated LFTs
experienced clinical sequel ae associated with these
| aboratory findings.

When | osartan and tasosartan are studied
under the same conditions, the incidence of
transam nase el evations associated with both drugs is
simlar.

I n conclusion, we believe that tasosartan
is safe and manifests no greater evidence of
hepatotoxicity than other marketed agents. Wet h-
Ayerst is confident of the safety of tasosartan. W
are planning to performa | arge outcone study once the
drug is approved. This study will answer inportant
questions about the norbidity and nortality associ ated
with hypertension, but it will also provide a |arge
enough data set to answer additional safety questions.

CHAl RPERSON PACKER Wl |, we'll take sone
questions at this particular tinme fromthe Commttee,
and let me ask the Commttee to restrict their

guestions to the specific data or specific exanple of
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tasosartan as opposed to the general discussion that
canme earlier.

Mar v.

DR. KONSTAM  Maybe you touched on this,
and | may have mssed it, but with regard to the ten
patients or the 13 patients, whichever nunber you want
to take, do we know anything nore about those
patients, about what mght have entered into the
clinical judgnent to discontinue those patients?

I n ot her wor ds, what degree of
i nvestigation has been carried out to see whether
there were associated clinical features that m ght
have pronpted the clinician to interpret the el evated
ALT as indicating a need to stop?

DR. RIGGS: W've |ooked at these cases
very carefully, and as | said, in our programwe did
not provide any guidance in our protocols for the
i nvestigators to deci de when to discontinue a patient.
It was strictly up to their judgment.

W did ask themto provide us with all of
the study events that occurred for every patient,
including the ones who discontinued, and for the
di scontinued patients we wote an extensive narrative
summary that was provided to the FDA so that if we

needed additional data we could obtain that fromthe
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sites as well.

In review ng those ten cases, we did not
find anything that would indicate there was an
addi tional problemw th the patients that would cause
themto discontinue. There were no patients that were
j aundi ced of those ten. There were no patients who
had any kind of major synptons of |iver disease.

DR KONSTAM So none were fatigued. None
had general nal ai se. None had anything, and maybe 1'd
like it expanded to the 13 patients because | guess
the additional three patients were patients who were
stopped for sone other primary reason, but the FDA
identified el evated ALTs or sone LFTs abnornalities in
them is that correct?

DR. RI GGS: That is correct. Remenber
when we were |ooking for -- trying to do an anal ysis
of the discontinuation rate for LFTs, if this is a
signal of anything -- and we're not confident that it
is -- but if it's a signal for anything, | think you
have to restrict your analysis to what the
i nvestigators tell you, and if they tell you that
they're not di scontinuing the patient for a
transam nase el evation, we didn't take that.

But whether it's ten or 13, let ne nmake a

coupl e of additional coments. There was one patient
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who was treated with 300 mlligrans in the 201 study
who di scontinued because of transam nase el evations
who reported a feeling of nausea typically associ ated
two hours after taking the dose of nedication

Sonetinmes the patient had anot her episode of nausea in
the evening. So that patient did have sone synptons
associated wth the transam nase el evations, but did
not have hyperbilirubinema and did not have any
synptons of apparent |iver disease.

DR. KONSTAM  kay. So that was one of
t he ten.

DR RIGGS: One of the ten that had what
| think were fairly m nor synptons.

DR. KONSTAM  \What were the reasons that
the three other patients were stopped, the ones in
whomthe el evated LFTs were identified after the fact?

DR. Rl GGS: We actually have a back-up
slide that tal ks about that. |If | could have Carousel
B, Slide 37.

| think while we're waiting for the slide
to cone up, one of the very first patients that you' re
going to see in the control trial is listed as having
been di scontinued for bilirubin, which would probably
catch your attention

However, it's inportant to note a couple
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of things about this patient. The patient entered the
study with an abnormal bilirubin. The upper normnal
[imts were 1.3. This patient entered wwth 1.4, and
gradual ly crept up during the course of the study to
approximately two. However, no transam nase
el evations occurred, and during continued therapy with
tasosartan that patient's bilirubin actually returned
to his baseline of 1.4 on therapy.

So it's not clear to nme that that was
sonething that was conpletely related to tasosartan
and in fact, the patient was again asynptomati c.

DR. KONSTAM But that was one of the
di sconti nuati ons?

DR RIGGS: One of the discontinuations
that the FDA was -- we listed discontinuations for
transam nase el evati ons.

DR. KONSTAM Ri ght. So why was that
pati ent discontinued? That patient was di scontinued
because of or reportedly because of an elevated
bi l'i rubi n?

DR RIGES: Right, which had returned back
to his baseline before the patient was di sconti nued.
Soit's not --

DR. KONSTAM So at the tinme of

di scontinuation the bilirubin had returned back to
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that patient's own baseline?

DR RIGES: Yes.

DR. KONSTAM Ckay, and the other two
patients?

DR RIGGS: One patient -- could we have
Carousel B, Slide 37? Thank you.

One patient had right | ower quadrant pain.
This was a woman who had watery diarrhea in
association with this pain.

The third patient reported asthenia, which
was one of the nbst commonly reported study events
that we had in our entire database.

The open | abel patients discontinued for
a variety of reasons, and | think it's inportant note
that the second patient on the list there for the open
| abel studies actually didn't discontinue, but
conpl eted the study according to the investigator.

CHAI RPERSON PACKER:  Udho.

DR. THADANI : Yeah. There's also -- |
think the FDA revi ew suggested that there were a total
of 68 discontinuations as opposed to your -- | realize
you gave us three. So there nust have been sone nore
on the open | abel discrepancies. You said 58, right?

DR RIGES: Yes. |I'msorry. Wuat was the

request of your question?
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DR. THADANI : The total discontinuations
according to FDA were 68.

DR RIGGS: Yes, and that includes these
listed on this chart.

DR. THADANI : These?

DR RIGGS:  Yes.

DR. THADANI : So all of them are |isted

her e?

DR. RIGGS: VYes, yes.

DR. THADANI : The other issue is that
| ooking at the database, it seens |ike when you

conbine the drug wth hydrochlorothiazide, the
i nci dence of LFT abnormalities goes up a bit nore.

DR RIGGS: Right.

DR. THADANI: So is there an interaction
of the two drugs? Because those are comonly used
two drugs because sone patients have no control on
bl ood pressure, one, and you're going to add a very
cheap drug, hydrochl orothiazide. So what's the
significance of t hat interaction on the LFT
abnormalities?

DR, RIGGS: W actually did a formal PK
study, and as far as | know, there was no drug
interaction, but [I'Il ask Dr. Phil Mayer of our

Phar macoki netics Goup to coment on that.
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DR. MAYER: Phi | Mayer , dinical
Phar macoki neti cs.

There was no clinical PK interaction
between tasosartan and hydrochlorothiazide in a
straightforward drug interaction study.

DR, THADANI : So why does the LFT

abnormalities goes to several fold?

DR RGE: | think that's a difficult --

DR. THADANI: |s there an expl anation?

DR. R GGS: | think that's a difficult
gquestion to answer. Hydr ochl orot hi azide in and of

itself can cause transam nase el evations, and maybe
Dr. Maddrey or Dr. Zimmerman would |ike to coment
further.

DR. ZI MVERVAN: Liver injury wth
chl orothiazide is very rare. There are one or two
cases in the old literature, but with all of the
wi despread use it's very rare you can incrimnate it.

| can't speak about enzyne el evation per
se, but overt injury has been very rare.

DR. THADANI : But the enzynes do go up
quite a bit nore, and if you believe enzyne release is
some hepatic injury, whatever it my be, so the
conbination is doing sonething nore. s it just

unique to this, or is it unique to all the other
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simlar ATl receptor bl ockers?

There nust be data on other drugs as well,
right?

CHAlI RPERSON PACKER:  Udho, | guess before
-- what are you referring to when you say there is --

DR. THADANI: | think it was provided by
the FDA tables in which the l|evel goes up nore
percent age-w se to about four rather than 1.2 percent.

CHAI RPERSON PACKER: I n the general --

DR. THADANI: In the conbination.

CHAl RPERSON PACKER. I n the studies or in
the individual patients?

DR. THADANI: In the studies.

DR. RI GGS: This is in the open | abel
st udi es.

DR. THADANI : Open | abel .

DR RIGES: Wichis further confounded --

DR THADANI : Sure.

DR RI GGs: -- by longer duration of
t herapy and ot her issues as well.

DR THADANI: No, I'mnot saying that this
drug in open | abel studies has a problem

DR RIGGS:  Sure.

DR. THADANI : But is it unique to just

this particular conbination with the AT1 receptor plus
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hydr ochol ort hi azi de or other agents, too? And | just
couldn't help noticing. Al t hough nobody can --
necessarily fromliver failure per se, but incidence
goes up.

DR RGE: Rght. | think it depends on
t he i ndividual conpounds.

CHAI RPERSON PACKER:  Rob.

DR CALIFF. | have a couple of questions
both for you and for Ray. Let me just say | think
you've done a great job of clearly presenting the
data, but |I'm maybe confused about a couple of what
the rules are when you go in and talk with Ray about
how to do these studies.

But first, just one data derived question
that | want to make sure we have straight. Wat you
presented inplied that if you correct for the nunber
of tinmes you |l ooked at LFTs that there really is no
difference anong the sartans, and I'minterested in
whet her the FDA has independently done that type of
anal ysi s.

Is that a valid conclusion for us on the
panel to take hone in these deliberations?

DR. LIPICKY: Well, we've not done that
analysis, and | believe that as you | ook through the

meno that Dr. Fenichel presented, there was a table
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there that lists the frequency of LFT determ nations
inavariety of trials. That's pretty accurate, but
it probably is not 100 percent right. Maybe 99.9
percent, but it's pretty right.

And what you see is that there were sone
prograns that were not as infrequent as others, but in
fact, tasosartan was nore frequent than themall. [|I'm
not sure that you can conclude that the incidence of
liver enzynme abnormalities was due to the frequency
with which bl ood sanpl es were obtained, and Dr. Chen
is standing at the m crophone back there who has one
ot her comrent that would address that very point.

CHAI RPERSON PACKER: Dr. Chen.

DR. CHEN: Shaw Chen, FDA revi ewer.

About the inpact of frequency of the
monitoring on the dropout rate, | think there's
di sagreenent within the agency about how we shoul d
| ook at the open |abel study, but in the open | abel
study the frequency of nonitoring is every three
nmont h, not every week, and the dropout rate there is
two to three percent, and they're very consistent
across three open | abel studies, and you can argue
that's because of investigator's preference or bias or
any single site concentration.

Thank you.
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DR. Rl GGS: Coul d I make one
clarification?

Wiile what he said is true for the
mai nt enance part of the open |abel studies, we
actually did have frequent nonitoring during the
titration period so that patients were nonitored every
week until they got to a stable dose. So they stil
had the opportunity to be dropped fromthe study or to
have an elevation noted because of the frequent
sanpling early on.

DR. CALI FF: So right now then the
sponsor's assertion is that it really is the frequency
of sanpling that accounts for the apparent difference
in incidence of elevation, and we don't really have
i ndependent confirmation by the FDA. |s that -- have
| got that correct on both parts?

DR. LI PI CKY: | think you have that
correct, but | think that the general feeling within
our community is that it could be a factor, that is,
frequency of sanpling could be a factor, but doesn't
seemto be exclusively the factor

DR CALIFF. Well, that gets into ny next
two questions, which I'll try not to drone on about,
but I think it mght be useful to understand for this

particular programand in general. Howis it that one
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decides to do blood tests every nonth or every, you
know? It alnost seens |like a self-defeating practice
because you end up | ooking at things so often that you
never find out what woul d have real ly happened had the
drug been used in practice because you see all of
t hese things, and people behave differently in the
course of the study than they would in practice.

Wuldn't it be better to neasure |ess
frequently, |let some people get jaundiced, and really
find out what the drug does before it gets on the
mar ket ?

Ray, |'m interested. Are you telling
peopl e to nmeasure bl ood sanpl es once a nonth as a good
way of doing clinical trials?

DR. LI PI CKY: | don't think -- well, to
t he best of ny know edge, we don't tell people how
frequently to neasure | aboratory stuff. It's up to
themto do the frequency that they wish. W would not
object to once a week, and we don't object to once
every three nonths. | nean you basically have seen
the table laid out in Dr. Fenichel's review.

So |l don't think we recommend. If it were
up to nme, | guess | don't see any reason to not
collect frequently because if you believe the sponsor,

we woul dn't be having this sponsor today had they not,
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and | think that this is a useful neeting.

(Laughter.)

DR CALIFF. So let's follow the | ogic of
t hat one.

DR LIPICKY: So, yeah, yeah. 1'd rather
not actually.

So if one were going to do very large
scale norbid/nortal trials, |I believe -- and be really
| ooking at things |ike death and irreversible harm and
so on and so forth, then I think that the other kind
of searches for things becone relatively immteria
because those are the things that are of real inport.

In these kinds of prograns, in fact, this
kind of search is not crazy to do because it may be
what we're looking for are signals. So |I'mperfectly
confortable wth things being nonitored nore
frequently and where, in fact, one has the opportunity
to do what we're doing today and figure out whether
there is a signal there as a consequence of that
nmoni t ori ng.

| guess | don't have any real evidence
that | can present that what | have just said works
any nore than | have evidence to present that doing
the alternative would work better.

DR. CALIFF. Ckay. M last question is
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related, and I would like to hear from the sponsor
what their thought process is about both these issues.
| mean is it really the case that for chronic di seases
with norbid and fatal endpoints that you advi se people
to do 12 week studies as a way to find out whether the
treatnent is beneficial to the patients that we're
trying to treat? Is that the advice that you're
currently giving people when you go to neetings with
t hem before they design the studies?

DR LI PI CKY: No.

DR. CALIFF: It's not the advice?

(Laughter.)

DR. CALI FF: Well, they seemto all be
doing. So |I'd at least be interested in hearing the
sponsor's perspective on why the frequent sanpling and
why such short studies for such an inportant disease.

CHAI RPERSON PACKER: Well, there's two
separate questions, and they have tw totally
different inplications.

DR RGGS: ['Il take the last one first.
As we try to do drug devel opnent prograns in any
particular indication, we pay a lot of attention to
t he general guidelines provided by regul atory agencies
wor | dwi de, and the length of the studies really are

designed to neet those guidelines, and so that's how
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we deci de generally how |l ong the core program studies
will be.

| think if you want to answer norbidity
and nortality questions, those are wusually not
required in the context of a drug devel opnent program
for hypertension. So those are typically done | ater
and woul d obvi ously be nuch | onger and nuch | arger.

CHAl RPERSON PACKER:  There are gui delines
that specify the duration of anti hypertensive trials?

DR R GGS: There are actually guidelines
recently issued in Europe that do specify the length
of the trials, and they do require now sone |onger
termstudies. You have to do sone that are up to six
months in controll ed situations.

CHAl RPERSON PACKER:  And in the U S., the
status of the antihypertensive guidelines is?

DR. LIPICKY: Draft.

(Laughter.)

CHAlI RPERSON PACKER: Ckay.

DR. CALI FF: Can we at |east hear the
t hought process on why so frequent, the nonitoring?

DR R GGS: The question is why did we do
such frequent nonitoring, and | actually wi sh that |
could blame Dr. Lipicky for this, but I can't.

(Laughter.)
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DR RIGE: | can only blane nyself as the
medical nmonitor. Early in the programwhen we started
this drug developnent, there were no approved
angiotensin Il antagonists, and there really was not
alot inthe literature to tell me the safety profile.
Merck was clearly the leader in the class, and they
wer e being very cl ose-nout hed about publications. So
it was very difficult to glean information.

Qur preclinical profile was clean. 1've
told you that. |In our Phase 1 studies, we found one
pati ent who had been treated with 200 mlligranms for
ten days who three days after the |ast dose of
tasosartan had an elevation in transam nases that was
about four times the upper normal limts.

That was the first report we had, and
honestly didn't know whet her that was sonething that
| needed to pay a lot of attention to, whether it was
going to ultimately turn out to be sonething like the
ACE inhibitors that occasionally cause cholestatic
jaundi ce and death or whether this was sonething that
| didn't need to pay attention to.

Bei ng a very conservative nedi cal nonitor
and soneone who actually did not want to do harmto
patients whil e devel oping an anti hypertensive agent,

| chose to be very careful with nonitoring.
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One may say that that was a m stake, and
maybe | shoul dn't have done it, but | did it anyway.

CHAI RPERSON PACKER: As a followup
havi ng now had this experience, what would you do if
you had to do it all over again?

(Laughter.)

DR RGES: It would depend on what | saw
and how concerned | was, and if | was concerned,
probably would do the sane thing all over again, and
| would probably live to regret it.

CHAI RPERSON PACKER:  Udho.

DR. THADANI : | think, you know, | can
conplinment you that you did it, weekly nonitoring, and
you picked up sonething which we are not aware with
t he ot her nedications m ght happen, too.

It's very simlar even in the hard
endpoi nts |i ke acute nyocardial infarction based on CK
rel ease. It's a noving target twice normal, three
times post angioplasty, five times surgery, and if you
were to do it every day, |'m sure one would pick up
nore nunbers even in those studies.

That's not the issue. One other issue |
want to address now is the interactions. | asked
earlier, and | don't think you're going to show

anynore so |I'm going to ask you about one other
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inmportant interactions with this drug to CYP3A enzyne
system

And a |l ot of patients now are going to get
therapy not only for lowering the blood pressure,
which reduces the stroke rate, but also for
abnormality in lipids, and | think we recently
approved a drug and that is comng into |ight, and |
saw there was one case of regular nyeliasis on simlar
staten, which could be due to the staten.

But given the factor with the interaction
for a subset for CYP3A, which includes sinvastaten,
probably the other drugs, is there anynore database
t han what is available now? And because | ooking at
t he Possicor (phonetic) story, the levels went up six
to eight tines in the post marketing dat abase.

So I'd Iike sone data on that or if you
have any dat a.

DR RIGGS: Yes, | would like to ask Dr.
Phil Mayer again to comment on drug interactions.

DR. MAYER  Actually | need Carousel Y,
Slide No. 34.

Since you had a question earlier about
drug interactions to these, this is our nearly
conplete drug interaction program wth nine drug

interaction studies that were perfornmed here |isted on
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the top of the slide.

In these cases, the results are that there
were no nmaj or pharnacokinetic interactions, and in the
case for additive therapy with other antihypertensive
agents, there was actually an additive lowering with
bl ood pressure.

DR THADANI: But is the database enough?

DR. MAYER:. Hold on one second. This is
much fancier than what |'mused to dealing wth.

These are actually the areas under the
curve to show you the specific data for each of those
drug interaction studies. For tasosartan on the |left-
hand side and enoltasosartan, the major active
met abolite, on the right-hand side, these are AUC
measures for each of the drugs. On the left would be
the drug alone or -- I"'msorry -- tasosartan al one,
and on the right-hand side of each of these col umms
woul d be the drug with concom tant therapy.

The sinvastatin that you're referring to
is the last drug interaction study here, Nunber 139,
but if you do actually | ook across the table here, you
can see that there's actually no difference for either
the tasosartan with or wthout the concomtant
therapy, for tasosartan on the left and enol tasosartan

on the right.
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There's only one place that there's the
statistically significant difference, which was in the
ni cardi pine drug interaction study, and in that case
even though there's a | ower |evel of enoltasosartan,
there's actually additional |owering of blood pressure
with the two.

DR. THADANI : \What you are show ng here
are the drug |l evels of the conpound under discussion,
but what about the drug |evels of sinvastatin because
that's the rel evant issue because they went up? These
are drug | evel s?

DR. MAYER That's correct. These are
drug levels of tasosartan and its netabolite.

I n each of these studies except for the
sinvastatin and the ibuprofen, we neasured the other
concomtant drug, but in the sinvastatin study, we did
not neasure that because we were nore interested in
the effect of sinmvastatin on tasosartan and
enol tasosartan, that 3A4 conversion that we have here,
and we did not nmeasure sinvastatin concentrations from
a pharmacoki neti c perspective for that study.

DR. THADAN : | think that would be
probably a relevant story, you know, what we have
heard from the previous story because if it goes up

hi gh you coul d make the drug cheaper by reducing the
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rows one-fourth or stopping that issue.

Anot her inportant interaction is the P450.
| know you picked up atenolol. What about netropol ol,
whi ch is nore netabolized?

DR. MAYER  No.

DR. THADANI : Because that's a commonly
used drug, too.

DR. MAYER: For actually the 3A4 drug
interaction study that we chose to perform was
simvastatin because of a nore higher rate of
concom tant therapy.

W al so | ooked at ibuprofen for |ooking at
a 2C9 interaction, but the sinmvastatin drug

interaction study that was chosen specifically for 3A4

i sozyne.

CHAlI RPERSON PACKER:  Dan.

DR, RODEN: Let me just ask this in a
different way. VWhat enzynmes are required for the

bi otransformation of this drug and its netabolites,
and does this drug or its netabolites inhibit the
function or enhance the function of any of the known
nmet abol i ¢ pat hways of other drugs?

DR MAYER (kay. Actually if you want to
nmove the carousel back to Slide No. 1, that sane

carousel, is the netabolic schene.
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Ckay. Wiat you'll need to focus on is the
m ddle of or central part of the slide here wth
tasosartan as it's netabolized by 3A4 and 2C9 to
hydr oyt asosartan, which is a short-lived netabolite;
then enoltasosartan again by 3A4 and by 2C9 to
hydr oxyenol t asosart an.

These are the isozynes that are invol ved
in studying this. W've |ooked at effects of drugs on
t hese steps, that is, 3A4 and 2C9, | ooking at various
i nhi bitors, such as si nvastati n, i bupr of en
eryt hromycin, but we have not | ooked specifically at
the reverse, if that was what your question is also,
whet her tasosartan would inhibit these isozynes.

DR. RODEN: So is tasosartan a 3A4
i nhi bitor?

DR. MAYER No, we don't believe so.
There's no evidence that |1've seen clinically or in
any of our drug interaction studies, but we don't have
specific in vitro data for examning the [C50 of
tasosartan on various other substrates.

DR RODEN. And you said you did clinical
studies with erythromycin and sinvastatin?

DR. MAYER It hasn't been with -- the
sinvastatin was a clinical study, but the erythronycin

was an in vitro study to look at the interaction of
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erythromycin on tasosartan

DR RODEN. Right. So the sinvastatin, is
that an inhibitor of 3A4?

DR. MAYER  Yes, yes.

Let me go to the next slide here actually.
| can show you just --

DR, RODEN: Is that a very potent
inhibitor of 3A4? | nean, | thought that the best
probe if you want to ask the question clinically is to
use ketoconozole or perhaps nobefrodil, but the
statens are not famous for being potent inhibitors of
t hat enzyne.

DR. MAYER  Yes.

DR. RODEN. They may be conpetitive.

DR. MAYER. Exactly. The in vitro drug
interaction studies that we've perforned --

(Laughter.)

DR MAYER Thank you very much for your
concurrence wWith our in vitro program

We | ooked at several --

DR. RODEN: | wanted to see it in vivo.

(Laughter.)

DR MAYER W ran several 3A4 inhibitors
in an in vitro study. Ket oconozol e was w thout

guestion the nost potent inhibitor. Erythronycin was
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alittle less potent. Sinvastatin still had marked
inhibition of the first step. |If you recall fromthe
tasosartan to hydroxytasosartan, that's a 3A4 step.
So there was sone inhibition there. It was a poor
i nhi bitor, however, the second step, but if it
inhibited even the first you wouldn't get formation of
t he enol tasosartan, the active netabolite.

And really just a judgnent call based on
nore frequent concomtant therapy, and the sivastatin
drug interaction study was the one perfornmed fromthis
group.

CHAI RPERSON PACKER: Dr. Chen, did you
have a comment that you wanted to nmake as the nedi cal
revi ewer?

DR CHEN I'msorry. This is not related
to the nmetabolic, but | just want to point out that
not all of the studies were frequently nonitored. For
weekly monitoring of liver functions, about seven of
the 15 studies, and out of 68 dropouts, seven are from
those frequently nonitored study. The rest are not.

CHAl RPERSON PACKER: (kay. Can we have a
-- is there any coment from Dr. Hung, the
bi ostatistical reviewer regarding any adjustnments that
he or his coll eagues may have nade with respect to the

frequency of nonitoring or the duration of the trials?
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DR. HUNG This is Jim Hung, FDA
statistical review

The anal ysi s has not been adjusted for the
frequency or duration. W do have a table for
i ndi vidual studies. That was in appendi x sonmewhere.

CHAl RPERSON PACKER (kay. Can we proceed
with Dr. Mdrganroth's presentation?

DR MORGANROTH  Thank you very much, Dr.
Packer, | adies and gentl enen.

| only have two slides and actually a very
brief comment because | am a cardi ol ogist and, I|ike
Dr. Maddrey, know the difference between trying to
address cardi ac versus hepatic issues. So ny comments
will be very brief and relate really to the issue of
how does one review a | aboratory safety database.

One does what was done in this program to
| ook for those | aboratory paraneters that appear to be
different on the active agent being studi ed conpared
to the placebo or to controls, and when you identify
| aboratory abnormalities, the question, of course,
raised is: what's their clinical significance?
Shoul d those | evels of abnormalities in any particul ar
paraneters inpact on approvability because it changes
the risk-benefit ratio, or should it inpact on

| abeling as how one describes the drug in ternms of
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war ni ngs or frequency of physician related actions?

In this particular case, when you have
| aboratory abnornmalities and want to make those
decisions, wouldn't it be nice if we had prospective
trials that told us what these nmarkers really neant in
the <clinic after a drug 1is approved? And
unfortunately we rarely do have such information
prospectively.

So the next step is to do what? To ask an
expert. So we call on the liver experts and ask them
you know, "You have a |ot of experience in this, but
if you think about it a while, if you study the
di sease entities and you have experience in other drug
dat abases, what do you nmake of all of this data? |Is
it sonmething we should be concerned about or not?"

And that's where by definition it al nost
has to be left, except in this particular case, though
we've heard from Dr. Maddrey and others that the
tasosartan database, at least in his opinion, from
what | wunderstood from his presentation, does not
appear to have a strong enough signal to nake it of
concern, wouldn't it be nice if we had sone actua
data to |l ook at?

And, in fact, thanks to Dr. Fenichel and

his coll eagues at the FDA, they've put together the
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background piece you' ve all received. | took the
opportunity to ook at that data and add a little bit
toit froma few SBAs and produce one slide that |'l
show you, if we could have that slide, which is to
take just the data you have in front of you, plus,
again, alittle supplenental information.

| don't attest to the validity of any of
t hese specific nunbers because they're just taken out
of those papers. I'm frankly wuncertain in the
selacryn line. |I'mparticularly not certain of sone
of these nunbers because that SBA was pretty thin when
| | ooked at it.

But what | tried to do was to say what's
the issue here. The issue is do we put a drug out on
the market and be surprised. No. So we want to
figure out a way not to release a drug and be
surprised after marketing with sonething that's going
to either cause that drug to be wthdrawmn from the
mar ket or, secondarily, to cause a nmgjor change in
| abeling that gets a ot of energy in a |lot of people.

And there are four drugs in that group in
your handout, and | have added one, selacryn, and
there's others, oraflex and others, that could be
added that turned out after they were rel eased by the

FDA to have sone post narketing event. A couple of
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them dilevilol and selacryn, were bad enough that the
drug had to be withdrawmn fromthe market. Voltaren
and rezulin have had, let's say, |abeling changes of
concer n.

There were three drugs that 1've |isted
here, or actually two drugs plus a class of drugs
called the sartins that are in green: tacrine,
mevacor and sartan, that so far seemto be okay since
they' ve been on the narket. It doesn't appear to be
a reqgulatory issue that's been raised. That 1is,
there's not a | ot of deaths.

And |'ve added all of the sartans together
t hough. As you know, alnost all of that is |osartan.
The majority of it is the |osartan database.

Now, all the rest of these four colums is
really the issues that are in the questions to this
panel , and what the really boil down to is: are there
any surrogates that you can look at in a clinical
dat abase to predict what's going to happen to a drug
after it goes on the market relative to this |iver
function probl en?

And the first surrogate is what did the
preclinical data show, and |I think we've had adequate
information fromthe experts, and it's clear that the

preclinical histology doesn't appear to be very useful
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interns of predicting what's going to happen. Being
negati ve doesn't appear to be any different than being
positive according to this retrospective neta
anal ysi s-1i ke approach.

How about the frequency of transamnitis
using the 3X level? Here you can see that there once
again appears to be no striking differences between
the yell ow and the green drugs. Tacrine was already
pointed out to be a pretty interesting one that has
this huge 25 percent incidence of transamnitis that
resulted in the post market situation to no inportant
adverse events.

This, of course, is not always the case
because a drug |ike selacryn, | think, the 23 percent
may just be abnormal. | couldn't tell by |ooking at
the SBA, but it seened to have a fair enough high
frequency, but even the 25 in the green group doesn't
seem to be very inportant. So | don't think this
surrogate is very strong, if you wll.

How about discontinuation rates? W've
heard that that's very subject to investigator bias
and what they've been told or how frequently they were
monitoring in various areas. We've heard in the
tasosartan base that a third of the discontinuations

occurred in one European center that only produced two
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percent of the data. So |I'm not sure how inportant
theoretically even this discontinuation rate issue is.

But as you can see, there again doesn't
appear to be any rel ationshi p between the nunbers and
the events that have occurred post marketing.

| think that the sinple conclusion that
|"ve reached is that if you have liver deaths in a
preapproval NDA, the likelihood is you'll probably get
liver deaths after you put the drug on the nmarket when
you expose to even nore people, and | guess that isn't
too profound a statenent, but unfortunately the way |
look at this data is that's the only thing we're |eft
with.

If you want to know who's going to get
liver deaths after you get on the nmarket, you only can
be pretty certain if you had liver deaths before you
put it on the market, and there isn't appearing to be
a signal. Even these asterisks have to do with what's
called serious, and I'mnot sure what that neans, but
| think it nmeans jaundice at |least in nost of these
cases, and |I'mnot even sure that that signal, which
is what | would have hoped woul d have been the best
surrogate listening to Dr. Maddrey; soneone who gets
icterus and what have you shoul d be enough to predict,

but so far that doesn't appear to be the case, at
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| east for tacrine and the one val sartan case that you
know about that's in that handout.

So in summary, if you don't know how to
deal with this adjusted tasosartan issue, because if
you believe the sponsor and you assune that everything
goes away when your frequency of sanpling adjusts,
then there's no issue at all. | mean there is no
i ssue.

But | want to nmake the assunption that it
doesn't because, you know, otherwise it's not an
interesting question. So let's assune that tasosartan
does, in fact, I ncrease t he frequency in
di scontinuation rates because no one can absolutely
prove today that the sponsor is right. Wat does that
mean?

Well, | think the predictability of that
is relatively |ow So if we apply this kind of
concept to this database, the fact that tasosartan had
a negative preclinical work-up to nme doesn't have nuch
predictability of what's going to happen if it's
pl aced on the market.

The fact that it has a higher than other
sartans, if you assune that, which we're going to
assune for the sake of this discussion, is higher

di scontinuation rate and percent LFT elevation. To ne
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those surrogates, according to the experts and
according to what we've seen in this kind of analysis,
does not appear to be highly predictive.

The fact that they haven't in 4,000
patients had any |iver deaths would nmake nme fairly
confortable to predict with a fairly high likelihood
of being correct that there isn't going to be a | ot of
liver deaths or presumably any liver deaths if the
data on the previous slide were correct.

But, frankly, | don't know the answer to
that question, and it seens to ne that though |I don't
think tasosartan is that different than the other
sartans, and | think there's a |ow chance of really
i nportant liver deaths post market, that the only way
to find out is to neasure it, that is, to put the drug
on the market and to have an inportant post marketing
surveillance study as the sponsors plan and | ook
carefully at that issue, and | think that's probably,
and | think that's probably true for every drug that
has these issues of surrogate changes w thout I|iver
deaths in the preclinical area.

Thank you very nuch.

CHAI RPERSON PACKER:  Udho.

DR. THADANI: On the previous slide you

showed, you said probably the only way to predict is
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deaths, and there was no death in rezulin.

DR MORGANROTH  If we can flip that slide
up, please.

DR THADANI: It's on your slide with the
summary.

DR. MORGANROTH:  Yes, | renenber, right.

DR THADANI: | don't know if that comment
even hol ds because | know in the other groups there
were, and yet in the post marketing database there
were sonme deaths. So | really don't know nyself.

DR MORGANROTH: Well, ny --

DR. THADANI : -- zero out of 4,000 or
2, 700.

DR. MORGANROTH: Right. M only conment
is just the one you' re nmaking. You asked why did
rezulin have no deaths out of 2,500 patients and then
have deaths that occurred post marketing.

Well, | believe we should ask the |iver
experts who are nore famliar with this issue, but
believe those cases so far of death have been
sporadic, if you wll. There's only a handful of
them but an inportant concern to change | abeling, not
enough to take it off the market.

So when you have sporadi c deaths and you

don't know if they're going to be persistent and real
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and really change risk-benefit, then you change
| abel i ng. You don't take it off, and | think that
zero out of 2,500 wouldn't have given ne as nuch
confort as zero out of 4,000 or 5,000, you know, for
this issue, assumng that these deaths are related to
rezulin in the post market area.

All I mde was a very sinple mnded
statenment that probably isn't objectionable that says
if you have liver deaths prenmarketing, you know, in X
nunber of patients, then chance when you put it into
a | arge nunber, you know, huge tines X, that you're
likely to also have liver deaths, and if you don't
have liver deaths, it doesn't nmean you won't, but the
only way | think you can tell is to neasure.

DR. THADANI: | think that's the probl em
because you probably need 50,000 patients where the
incidence is going to be so |ow of hepatic failure.
So one can never be certain until you have gotten that
dat abase.

DR. MORGANROTH: Totally agree.

CHAlI RPERSON PACKER:  Marv.

DR KONSTAM  You know, Joel, | agree with
a lot of what you're saying, but | draw a slightly
different conclusion. | nean, | conclude that, you

know, you just can't conclude anything from the NDA
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data sets as they're presently being constructed
because even if you |look at those drugs that have
appeared to cause problenms post marketing, it's for
the nost part a pure play of chance whether or not
there were a couple of deaths in that data set, in
t hose data sets, given the nunber of patients studied.

You know, the difference between zero out
of 2,500 versus one out of 3,200 versus four out of
2,290 is pure play of chance.

DR.  MORGANROTH: My comment would be |
hope | didn't say anything different than you just
sai d because --

DR. KONSTAM Ri ght.

DR MRGANROTH -- | didn't nean to. |If
| did, all I'"'msaying is that if you don't have deaths
like in the tasosartan dat abase, that doesn't nean you
won't when you go on the market. Al I'msaying is if
you do have deaths, then it seenms to ne that's the
only thing wunfortunately surrogate-wise, if you
will -- it's not even a surrogate -- that you're going
to have them afterwards.

So it gives me no confort that taso is
cl ean, except that as |like other sartans, you know,
there hasn't been any problemlike in other sartans,

depending on if you believe the adjustnent is not
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going to be a great change. The only way to tell is
to measure it.

DR. KONSTAM  That's right, but | guess
the challenge is then to ask ourselves: are there
circunstances in which we do an adequate trial
preapproval to docunent to satisfy oursel ves whet her
or not there is a real nortality associated safety
issue here or not, and that's really, | think, the
question as far as | can tell.

And then the question then becones, you
know, when do you decide to do that, and are there
signals that you can look at in terns of |aboratory
findings or sonething else that triggers you to say,
"Wll, this is a case where we should go and | ook and
do a real trial of 10,000 patients or what have you in
order to answer that question."”

And | think that's really the chall enge.
|'"mnot sure | see the answer to it. | don't see the
answer to it in the data that you' ve presented because
what you're saying is that just forget the LFTs
because they're not going to help in terns of making
t hat deci si on.

| nmean, is that the point that you're
maki ng?

DR MORGANROTH: Yeah, | think so, and | et
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me give you an analogy to sonething we all know
better, and that is QI interval in Torsades. It's not
that different an issue, is it? Because let's say you
see a very small, three mllisecond increase in the
QTC and there's no Torsades in a 4,000, 5,000, 6,000
dat abase, and |I'mpicking a QI, you know, that occurs
in some drugs, but not the ones that are obvious, that
are, you know, mnmuch longer, 20 mllisecond nean
changes with five, six percent over 500. So there's
a signal.

|'"m saying there is a signal, but the
signal is very weak, and you rai se the sane question.
How do you tell whether, you know, that is going to be
a problem when you put the drug on the market, when
there is just a weak signal but nothing else, and |I'm
maki ng the analogy that this is a weak signal using
the experts to guide nme in that, frankly, because |
don't knowif it's weak or strong. It seens weak, and
they agree it's weak.

And ny answer would be, like you said,

you' d have to decide to do a study. Now, you do a

study premarketing. Well, | think for an incidence of
zero out of 4,000 and you're looking for -- take
rezulin. | don't know what the nunmber of deaths are,

maybe three or six or whatever, sonething, a handful
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like that in hundreds of thousands, you know, of
patients worl dw de that have been taking that drug, if
not mllions for all I know Maybe Dr. Maddrey could
coment .

The size of that study would have to be
what? You know, 100,000 or nore to have any point
estimate reliance and probably closer may be to a
mllion patients, inpractical, inpossible.

And the same issue for QI. | nmean, that's
why no one tries to do that. So as Dr. Maddrey has
suggest ed, the only way to =-- and now |I'm
suggesting -- the only way to really tell is you' ve
got to put the drug out on the market with the feeling
that the signal is weak enough that you re not
concerned and that it doesn't appear to be different
fromother drugs in a class that also haven't been a
problem and you do it post surveillance. O herw se
how woul d you ever find that infornmation, whether it
causes liver failure or not, you know, real incidence
of liver failure?

CHAlI RPERSON PACKER: Dr. Fenichel.

DR FENICHEL: Yeah. |[|'mnot speaking to
di sagree really wth Dr. Morganroth's genera
concl usi ons because | really don't know what to think,

which is why we, of course, brought this topic to this
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nmeeting, but I do want to update his slide of the
green and the yell ow drugs.

The ot her sartans now have approxi mately
13 serious liver injury cases wth two deaths reported
in the United States out of sonmething like a mllion
or two mllion patient-years of experience. So on the
first hand, because there are deaths post marketing,
that makes the class a yellow class instead of a green
cl ass, | suppose.

On the other hand, it says -- it speaks
very nmuch to what Dr. Mrganroth has said and what
ot her speakers have said, that in order to detect
events of that incidence, if deaths in trials are the
only way to detect deaths in marketing of that
i ncidence, then the trials, indeed, have to be on the
order of tens of thousands of patients, and if that's
not acceptable, then we nust find another signal or we
must look to after marketing studies of sone
relatively unprecedented size.

CHAlI RPERSON PACKER: So just for the
record, thus far, Bob, we have 13 cases approxi mately?

DR FENICHEL: Yes, | think that's right.
| should say, you know, ny neno of background
information for the Commttee has been alluded to

several tines. It was prepared in a way which does
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not allowit to be publicly distributed yet, although
it could be with sone fairly sinple redaction, and |
apol ogize to the audience that that was not
contenpl ated before the neeting.

So | can't say that | know the detailed
data very well for each of these things. |If Dr. Roger
Goetsch is here from Epi dem ol ogy at FDA or Susan Lu
al so from Epidem ol ogy, it was they who prepared sone
of this post marketing surveillance data and may be
able to speak to the specific cases.

But that's correct. It's mainly |osartan
data just because it's the market | eader, and there's
sonme contribution from val sartan. | rbesartan is
approved, as is known, has been approved so recently
that it does not contribute.

CHAI RPERSON PACKER: Now, obvi ously
would imagine that it's very difficult to assess
actual risk since there my be -- one is fairly
confident about the denomnator, two mllion people
exposed, but one is not necessarily confident about
t he nunerator because not all cases are necessarily
reported.

DR. FENICHEL: | think nost people would
say that in the case of major liver failure, liver

failure requiring transplantation as shows up in the
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triglitazone database, rezulin, liver failure |eading
to death which there are two cases here, | think the
reporting rate on that is probably pretty good.

Li ver disease, sinply neaning jaundice,
which may be |ooked for with some reliability in
clinical trials, I have no idea what the reporting
rate on that is, and |'"'msure it's quite |ow.

CHAI RPERSON PACKER: Ckay. Barry.

DR. MASSI E: The way it's phrased, it
sounds like there's at |east some contribution from
both val sartan and | osartan to that 13 cases.

DR, FENI CHEL: | think that's correct.
Yes, that is correct.

DR MASSIE: kay. So we have two sartans
t hat cause serious liver toxicity?

DR FENICHEL: Probably. | nean there is
al ways a question of whether they are really causal,
but in sone of these cases, they are, as | recall,
positive rechal | enges W th fairly convi nci ng
sequences, and so forth. So | think that, yes, it's
pretty convincing.

CHAlI RPERSON PACKER:  Bob, before you | eave
the m crophone, at what rate of reporting does the FDA
begin to say that sonmething simlar to actions taken

for rezulin should be considered? |In other words,
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what is the threshol d?

It is obviously not one case, and it's
obviously nore than one. Wat's the threshold? When
does a dat abase becone sufficiently disconcerting that
you say that the public should know nore than they
know or that |abeling should be changed to reflect
this know edge?

DR. FENICHEL: Well, the answer is there
is no fixed rule, but certainly in the case of bizarre
occurrences, angiosarcoma of the liver, vaginal
adenocarcinoma, it doesn't take very many cases to
associ ate sonething wwth a drug, and no matter how | ow
t he frequency, those things get into |abeling.

QG her situations like an increase in |liver
failure, which of course occurs in the popul ation,
what we believe with troglitazone, as | recall, the
relative risk of serious liver injury conpared to the
background rate in the population of noninfectious

liver injury; the relative risk was sonmething |ike

doubl ed or sextupled or sonething like that. It's
sone small, but non-zero, you know, nonunitary
mul ti pl e.

Dr. Hal Davis is here, | know, from

Epi dem ol ogy and may want to remnd ne of what the

correct figures are, but those are sufficient to get
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sonething into | abeling for sure. Sonetines they are
sufficient to take relatively drastic action in terns
of "Dear Doctor" letters, and so on.

Sonetimes things just ooze into | abeling
with the next printing. It's really very hard to nake
a general statenent.

CHAlI RPERSON PACKER:  Because since you're
asking the Commttee as to its advice about |abeling,
the Commttee is being asked about how to respond to
a database which at the present tinme has no serious
[iver function abnornmalities. Soit's valid for us to
ask you how you respond to a database which has
serious liver function abnormalities, a post marketing
survei |l | ance dat abase.

So what | guess |I'mconfused about is how
many events do you think that it would take, 13 and
two, for you to say there's sonething nore to it. |
know it's a really hard question. There's no
threshol d, but at sonme point in time the frequency of
reporting may also, by the way, be heightened if
there's an awareness that there's interest in the
guesti on.

This Conmttee neeting mght, in fact,
foster that. So one m ght actually see sone of the

reporting of these events go up after this neeting.
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DR. FENICHEL: Well, you're asking for a
threshold for action as if there were one action.
There are nultiple possible actions, and the several
guestions deal with themreally.

One could, on the basis of the available
data, decline to approve tasosartan pending sonme
additional study. One could approve it just flat out
with no different |abeling from those of the other
sart ans. One could approve it with a requirenent,
wi th an understandi ng that sonme post marketing study
will be done. One could, on the basis of what is of
concern about tasosartan and what is known about the
ot her sartans, do sonething about the |abeling of all
of the sartans.

So, yes, saying that tasosartan is |ike
the other sartans does not necessarily nmean that it or
they get the current sartan | abeling. There are many
possi bl e outconmes recommended by the Conmmttee, and
"' m not prepared to estimate a threshold for any of
them let alone all of them

DR. LI NDENFELD: Bob, just before you
finish, do you have a rough idea fromthe cases you
revi ewed of what the average duration of drug exposure
has been in the cases of liver failure? How |ong has

it taken, on the average?
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DR. FEN CHEL: It varies from drug to
drug. Wth dilevilol, which is the case | renenber
best, the average was about two nonths. In the cases
of -- in the open |abel trials of tasosartan, the
liver enzyne abnormalities |eading to dropout, that
dropout occurred as | recall after an average of about
140 days. | think that's a correct recollection.

Juan Carlos, is that right?

Yeah, that's right.

CHAI RPERSON PACKER: It's particularly
interesting because this is going back to what Rob
sai d earlier. | f the vast majority of
anti hypertensi ve placebo controlled trials are two to
four weeks in duration, occasionally six to eight, but
one is seeing LFT abnormalities as a safety issue at
two nonths, and even if one trial in an NDA, if one
does one trial for six nonths, this is according to
t he European recomendati ons.

One has an amazingly snmall experience in
nmost  anti hypertensive drugs in the wndow of
vul nerability for this side effect.

DR.  FENI CHEL: Yeah, well, this is, of
course, true, and it is very nuch a Califf thene that
we are | ooking at drugs which in prospect are used in

very many people over a long period of tinme, and we
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are maki ng deci sions on the basis of what sounds I|ike
a lot of people, but are really few

I f you go back to the previous neeting of
the Commttee where we tal ked about clopidagril and
tal ked about the CAPRI trial, one of the |argest
trials, not necessarily the very |largest, but one of
the largest trials ever to be considered by this
Commttee. It was a trial which allowed us to acquire
approxi mately 16,000 patient-years of experience with
the drug, a very unusual size database.

Well, that conpares to what we now know
about the approved sartans, which is, as | say again,
bet ween one and two mllion patient-years. You can't
get that information any other way.

CHAlI RPERSON PACKER:  Ray.

DR LIPICKY: It mght be worth throw ng
a couple of nunbers around, and these are order of
magni t ude nunbers, but, you know, the clinical benefit
of an anti hypertensive is sonething in the order of
one per thousand. So if there are really adverse
probl ens that have a frequency nore than that, you're

very close to where you would not |ike to see things

be.
And | can't renenber if it's one per
t housand patient-years. |It's sonething on that order
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So clearly, that's a threshold and a cause
for concern. | would guess that in the experience
that we've had with things |ike agranul ocytosis and
liver problens that the nunmber of cases of clinical

cases where vyou <can never nmake cause-effect

associations -- | mean you never know whet her these
cases are due to drug -- you start believing things
sort of when you start -- at least | start believing

things sort of when there are 20 or 30 of them because
then they're sort of believable, and up until that
t hreshol d you never know as far as |'m concer ned.

So the nunber of cases and the incidence
of cases are two al nost disparate things, okay, and
they're not connectable, | don't think, and in the
case of tasosartan, since the total duration of
exposure is on the short side conpared to the anount
of time that it usually takes for known hepat ot oxi ns
like labetalol and dilevilol to produce clinical
illness, the issue is not was there clinical disease,
but was there a signal here that says tasosartan
affects the |iver.

And i ndeed, there were rechall enges that
one can look at fromthat point of view, and so the
issue is really looking in the crystal ball and

saying, well, if it goes out there as one in a
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t housand cases, a possibility, and if that is a
possibility, should it be ruled out?

CHAlI RPERSON PACKER: kay. Udho.

DR. THADANI : O all the patients, you
mentioned two deaths and 13 hepatic failure. Wat was
t he exposure in those patients? | know you showed t he
dat abase. Was the exposure very short or they didn't
have associ ated hepatitis or something el se happeni ng?

DR.  FENI CHEL: Vell, these are fairly
confidently attributed to drug, and that it mght turn
out on much closer exam nation that all 13 are drug
related or even can be determned. You know, | can't
say that.

Is Dr. Goetsch here, by any chance?
Because | have sonme docunents with nme that | can
review and provide the answer to that question a
little bit nore about how | ong peopl e were on therapy
before they --

DR THADANI: Yeah. |Is the duration like
these trials, where they have to go for several years?
" mjust curious.

DR FENI CHEL.: Vll, it can't be for
several years because we're tal king about the sartans,
t he ol dest of which has not been around for several

years. | don't know how |ong the exposure was in
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those cases. | can tell you in a few m nutes.

DR. THADANI : Ckay.

CHAlI RPERSON PACKER: kay. Il eana.

DR, PI NA: | think it's an inportant
guestion when we talk about drafting guidelines for
future studies, and, Ray, you ve seen the European
gui delines that you say are out there for hypertension
studies, and the FDA's are in draft form s that
what you were sayi ng?

DR LIPICKY: That's right.

DR, PI NA: Because we're tal king about
| ong term drug exposure. Then we're going to be
drafting guidelines for drugs studied nuch | onger than
t he usual eight, 12 week, short termtrials. Do you
have any idea what the European guidelines right now
are asking for tinme-w se?

DR LIPICKY: No, | don't.

Dr. Hoppe, do you know off the top of your
hat what the European guidelines call for? | just
don't renenber.

Dr. Hoppe is fromwhat used to be or still
is the German VGA

DR. HOPPE: Right.

DR. LI PI CKY: Is it still or it was?
DR. HOPPE: Wll, it's not the VGA |t
S AG CORP.
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changed its nane to BFARM but actually it's the sane
institution, not better, not worse, | think.

So the European guideline call for two
conparative trials, preferably performed for six
nmonths or nore, and these trials should be active
controll ed.

DR. LI PI CKY: And the only thing 1"l
poi nt out, although that's very informative, is that
this is a few hundred patients.

CHAlI RPERSON PACKER: W know.

DR LIPICKY: Al right.

CHAI RPERSON PACKER:  Dan.

DR. RODEN. | want to express sort of a
sense of scientific frustration here because it seens
to ne that the data that Joel presented puts the issue
of liver toxicity into sone perspective. Tacrine is
an outlier because there is such a high incidence of
abnormal transam nases, and yet clinically apparent
liver disease is not a problem

So it seens to nme that what we're dealing
with is a phenonenon that nust have nultiple
mechani snms, and | haven't heard anybody say anything
about the nechanism at the nolecular level for |iver
injury by this drug or by any other drug, if it

exi sts.
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The ot her sense of frustration that | want
to express is -- and | think this actually is rel evant
to our discussion as opposed to nmy first comment,
which may or may not be, and that is this termthat
|"ve just heard this norning for the first tine
spoken, and that is "the sartans.”

| don't understand why we are nmaking the
assunption that this is a class action. | grant you
that there appears to be an issue with liver toxicity
with two other drugs that appear to block this
particular receptor, but unless there is sonething
that sonmebody can tell ne either about a common
chem cal structure that causes liver disease or a
common nol ecul ar nmechani sm is block of AT | receptors
in and of itself likely to produce liver damage in
sone subset of patients, then I think we ought to just
t ake those other drugs as experinental.

It's conceivable there's a class effect,
but I think we're leaping to an assunption that may
not necessarily be justified.

|'"d love to hear from one of the liver
guys if there's anything to say about nechani sns,
particularly with respect to the tacrine story, just
because it hel ps focus what we're supposed to talk

about here.
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DR.  ZI MMERVAN: By and large you can't
tal k about a class action. | nean a class of drugs
and the kind of liver injury it produces. Take the
NSAI Ds. They're a drug |ike diclofanac. Don't take
them yoursel f. Just tal k about them

(Laughter.)

DR ZI MVERVAN: They're a drug Iike
diclofanac with a l|arge nunber of cases reported
there are other drugs |ike ibuprofen, very rarely
i nvol ved, and sone even |l ess frequently invol ved.

The class does not determne it. The
nmol ecul arly structure, the active netabolite to which
it's converted play the role, and so except where
there are very close structural simlarities and
simlar nmetabolites, the class of the drug and the
pharmaceutical role of the pharnacol ogic effect do not
predi ct whether injury will occur.

I s that your question?

DR RODEN. Well, | guess may question is,
| nmean, does anybody have any cl ue about the nechani sm
of liver damage by | osartan, by tacrine, | nean, at
the nolecular level? So can we say that this is or is
not a class effect? | nean that would be a hel pful
thing to know.

DR.  ZI MVERNVAN: | don't think you can
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predict a class effect.

CHAlI RPERSON PACKER:  Bob.

DR. FENI CHEL: Yeah, | just returned to
answer Udho's question of a few m nutes ago. Looking
at sonme of the serious |iver disease cases that have
been reported post marketing with the approved
sartans, going down the list, the latency of tine on
drug, | see one nonth, three nonths, unknown, one and
a half nonths, 11 days, one and a half nonths, four to
si x weeks, several nonths, whatever that neans, |ess
than a nonth, and ten days. That's not a conplete
sanple. That's all | can lay ny hands on right away.

CHAI RPERSON PACKER: Ckay. Dr. Riggs
could we ask you to summarize and we'll go on to the
gquestions?

DR RIGGS: | have very brief concluding
remar ks.

In sunmary, we believe that tasosartan
shoul d be approved for the treatnment of essential
hypert ensi on. It is safe and effective. LFT
abnormalities associ at ed W th t asosart an are
transient, asynptomatic, and do not represent a
significant safety concern.

Moni t ori ng, in particular, is not

warranted, and we propose to conduct a |arge post
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mar keting study after approval, follow ng consultation
with the division on its design.

Thank you.

CHAl RPERSON PACKER  Ckay. Thank you very
nmuch.

| think the Conmttee doesn't have any
addi tional specific questions for the sponsor, and we
wll go onto the formal questions fromthe agency.

The Committee has had, | think, a
consi der abl e educati onal experience this norning, and
now we are being asked to take that education and
apply it to formal recommendations to the agency.

| will not read the introduction, except
to say that hepatotoxicity is a recogni zed occasi onal
adverse effect of sone approved antihypertensive
agents, i ncluding nethyl dopa, al | of the ACE
inhibitors, and many others. In sone cases,
physi ci ans are asked to perform periodic screening.
In others it's been the source of nonapproval.

Let nme also before going on to the
guestions read one interesting conclusion from Dr.
Fenichel's analysis of drug induced hepatotoxicity.
He reminds the Commttee there are two possibilities
here. |If tasosartan is outstandi ngly hepatotoxic and

it were approved on the grounds that it was effective
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and the data do not distinguish it from drugs wth
unremar kabl e safety records, then the public health
wll suffer.

On the other hand, if tasosartan is as
safe as other commonly used anti hypertensives, but it
wer e nonapproved on the grounds that (a) it is under
a cloud and (b) the world has no great need for
another sartan, then this sponsor wll have been
penalized for its collection of better than average
data, and future sponsors wll be given perverse
i ncentives.

(Appl ause.)

CHAlI RPERSON PACKER: Wth that charge
guestion nunber one: what do the animal data suggest
regarding the hepatotoxicity of tasosartan and the
ot her sartans?

VW'll turn to our primary reviewer first,
Dr. Thadani .

DR. THADANI: | think one of the issues
obvi ously conmes up. W cannot predict nmuch, and there
was so nmuch species differences that one can't say
much, and there has been no mgj or concern.

CHAI RPERSON PACKER: Does anyone on the
Comm ttee disagree?

(No response.)
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CHAlI RPERSON PACKER:  Question nunber two.
There were no cases of clinically apparent |Iiver
disease in the clinical trials of tasosartan, only one
case in the trials of other sartans, perhaps now two
cases. How much reassurance -- well, | should say 13
cases, two deaths --

PARTI CI PANT: No, no, no, no. This is in
the trials.

CHAI RPERSON PACKER: No, in the trials.
Sorry. One. that's right.

How nmuch reassurance does this provide?

Udho.

DR.  THADANI : | think that given the
dat abase, a few thousand patients, it gives you sone
reassurance, but when the incidence is going to be
| ow, obviously you need thousands of patients. So it
gi ves me sone reassurance.

Now, if you're lunping all of the sartans
toget her here and obviously you need exposure for
t housands of patients to address the issue. So |
think | have some reassurance, but in order to be
totally convinced, | think you need a lot of post
mar ket i ng dat abase to address that issue, unless you
are willing to do trials of 50,000, 60,000 patients,

and sonme of the trials are ongoing on this.
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CHAI RPERSON PACKER: Ray.

DR. LI PICKY: Udho, just to clarify your
cooments a little bit, what does "sone" nean? So
there were zero deaths seen

DR. THADANI : Yeah.

DR. LI PI CKY: So that means it doesn't
kill everybody?

DR THADANI: Well, | think the problemis
if you take all hypertensives in general popul ation.
We know sonme peopl e have strokes, and sonme are goi ng
to die of nyocardial infarction, and sone are going to
die. Again, that's also age dependent, and we know
obviously that if you ook at it, we had di scussion on
anti hypertensives not |ong ago, that |owering the
bl ood pressure, that was a concl usion, although the
question is which drug you use. Drugs have been
different. D uretics that have been okayed reduce the
stroke rate by, say, 50 or 52 percent.

And | think using that as a target,
| owering of blood pressure, is probably good in
preventing the stroke, and to sone extent that thread.

Now, the reason | was hedging on ny
remar ks since there are no deaths, at |east there's
sone reassurance. That's why there's sone

reassurance, because if there were a few deaths, then
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you' d really worry about especially with the hepatic
injury, and the deaths are nore common, | think it
woul d raise a red fl ag.

The fact there are no deaths and then |
hear Bob saying that he has got 13 cases now, but with
t he exposure which is not different than the trials
now, because what you said just now, there were two
deaths and 13 hepatotoxicity with other sartans in
whi ch exposure has been one nonth, two nonth, three
months, which is wthin the trial period, and
obviously there are several mllion exposures.

So to address the issue of absolute
safety, | think you'll need thousands and thousands of
patients, and really -- but that was ny renmark. I
hope | answered your question you're addressing.

CHAlI RPERSON PACKER:  Yeah, Udho, 1 think
t he question doesn't ask whether you are persuaded
that the drug is entirely safe. | think the question
that is asked here is whether the absence of
clinically apparent liver disease is reassuring, and
to what degree it's reassuring.

Because | think a little bit further on
we're getting into the issue of how persuaded you are
about safety, but | think that this is really a

guestion that | think focuses on our response to the
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presentations of the hepatol ogists who instructed us
that if we don't see clinically apparent |iver
di sease, that that should be reassuring.

And the question is: do you agree with
t hat ? Is the presence of no such cases in the
exi sting database reassuring?

DR. THADAN : | think, again, obviously
it's reassuring that nobody had a clinical liver
di sease, but with one caveat. Because the trials, the
way they were conducted, a |lot of patients who had LFT
-- ALT levels going beyond three were stopped, |
really don't know what woul d have happened to those
patients if you continued the drug, and | think you
have to put that caveat in, that you can't give a
bl ank statenent, "Don't do it," because | don't think
t he hepatol ogi sts know the patient |evel.

| know 67 percent that are blips and cane
back normal, but there were 33 percent that may not be
blips. So if you continue the drug, say, wth LFTs
three tines or 2.5 and four nonths he goes to ten
tinmes, | think that that data is not there yet.

CHAI RPERSON PACKER:  Rob.

DR. CALI FF: | think Lem was.
CHAI RPERSON PACKER: Oh, Lem l'm so
sorry.
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DR MOYE: | feel sonmewhat |ess reassured
t han Udho does, | think, because I think we're al
handcuffed by the | ow incidence rate of the event in
whi ch we have such great interest, and with this | ow
incidence rate, this sanple, even though it is a large
sanpl e by many standards, is still not |arge enough
for us to have any reassurance, and we need to be
assured that the popul ation fromwhich the sanple is
derived is not going to see liver disease.

That's the inportant issue for us, and to
what degree does the sanple reassure us? The
incidence rate is so small; the sanple is so snal
that, in fact, we can get no reassurance fromthis.

CHAlI RPERSON PACKER: Rob?

DR CALIFF: Yeah, | guess ny response to
the question is that | amnoderately reassured by the
clinical trials that have been done. It's a nodest
experience. Nothing terrible happened, but the two
points that -- and |'mal so sonewhat reassured by the
fact that Ray said that in his experience he hasn't
seen a lot of this. Hepatotoxicity seenms to be
idiosyncratic and not related to the underlying

popul ati on.

But, you know, | wouldn't really call
what's been done here clinical trials. | woul d cal
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them wel|l done physiologic experinments because the
trials really don't represent the patients we've seen
in practice or the situation in which the treatnent is
going to be used in the real world.

So in the setting of a clean physiologic
experinment, things | ook pretty good.

CHAlI RPERSON PACKER:  Marv.

DR KONSTAM |I'mnot reassured. | guess
the nost | think you could say is that there's
obviously no death signal in the data set or severe
liver dysfunction signal in the data set, but, you
know, for exanple, if you assune that the incidence of
LFT abnornalities was in the one or two percent range,
and if you assuned that -- and that that was real --
and that ten percent of those patients were to go on
to have severe liver failure, then, you know, you're
in the range of one in a thousand.

And in the range of one in a thousand we
m ght not see any clinical cases, and then one in a
t housand over what period of tine? And so at that
| evel, we may well not see any case, and | guess this
IS just what Lemwas saying, but just in nore specific
terns.

W mght well not see that in the data set

that we have. So | can't see how -- and yet | don't
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think that we would approve the drug. If we knew that
there was a one in a thousand i ncidence of death from
anot her anti hypertensive agent, | don't think we'd
approve the drug.

So | don't see any reassurance. | think
we're going to be left with saying, you know, is there
enough of a signal in this LFT abnornmality to make us
say, "ldentify a trial that wll give us that
reassurance,"” and then I'mnot sure how big that trial
is going to have to be.

So | guess we'll get to that, but | can't
see how you can say you're reassured that there is no
clinically relevant hepatotoxicity fromthe data set.

CHAI RPERSON PACKER: Marv, let ne just
pause for a second. You nust be a little reassured.
| nmean, to the extent that there is a database, it's
better to have no cases than to have sone.

DR. KONSTAM No, let ne be clear. By
saying |I'mnot reassured, it's not an indictnment of
the drug and is not necessarily commenting on the
| evel of concern that | have about the LFT
abnormalities. It's a broader |ack of reassurance.
| mean it's a lack of reassurance about -- and this
relates to what Rob is saying -- it's a l|ack of

reassurance with the type of data that we accunul ate
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in anti hypertensive trials.

And so if you ask the question, are you
reassured, you know, the answer just is no because we
don't have a database in any of these trials big
enough to detect, say, with certainty a one in a
t housand rate of severe hepatotoxicity.

CHAI RPERSON PACKER: Maybe the way of
phrasing this, and then |I'm going to ask Lem to
coment, is that what | think | hear Marv saying, Rob
saying, and Udho saying is that there is sone
reassurance, but it's not the kind of reassurance that
you're looking for. Is that fair?

DR. MOYE: What kind of reassurance is
t hat ?

CHAI RPERSON PACKER: No, the kind of
reassurance you're looking for to be able to feel
secure about a regulatory decision. | want to try to
reach a consensus here, and is that accurate, Marv?
Not really.

DR KONSTAM | think if you're using the
term"reassurance,” | don't think we're going to wi nd
up with a sentence that I'mgoing to agree wth.

CHAI RPERSON PACKER: Lem

DR MOYE: | think I mght disagree with
you a little bit, MIt. | think no deaths in this
SAG CORP.
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small sanple is no reassurance, absolutely no
reassurance. |If we had adequate power, of course it
woul d be. In fact, with adequate power, you could
have a few deaths and still be sonmewhat reassured, but
in the absence of adequate power, no deaths for ne
nmeans no reassurance here.

CHAI RPERSON PACKER: Barry?

DR MASSIE: The statenment really doesn't

say no deaths though. It says no clinically apparent
liver disease, and | think that the absence -- well,
| don't think it's the sane thing -- the absence of

even a bilirubin elevation of three or a synptom has
to be somewhat reassuring in a database of 4,000
peopl e.

Now, is it reassuring enough to have no
concern? O course not. So | think it's the
nmodi fier, somewhat, noderately, whatever it is, but

it's not like there's no data. There's no data on

nmortality. | think that's fair to say, given the
nunbers, but on liver disease, | think there is sone
dat a.

CHAlI RPERSON PACKER: Ray.
DR LIPICKY: | think that was the gist of
t he question. That is, in fact, this is for |iver

di sease, clinically apparently liver disease. That's
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what was being asked about. None of that was
obser ved.

And the reason that one di scusses enzyne
el evati ons and/ or bil'irubin and/ or al kal i ne
phosphatase is fromthe vantage point of trying to get
a feeling for whether or not this is likely to be --
whet her this drug could cause |iver disease.

So the enzynes don't enter into this. The
thing is there were no clinically apparent |iver
probl ens noted, and that fact alone, does that give
you any reassurance?

And from the vantage point of what
reassurance neans here, Lenmis interpretation is sort
of what we were thinking about with that word, was the
confidence limts here are very wide, and so not
seeing and not observing anything doesn't tell you
very nmnuch.

CHAlI RPERSON PACKER Let ne ask a question
before going back to Lem

Ray, has there been an exanple of a drug
whi ch produced no abnormality of liver function during
the clinical trials, but produced clinically apparent
liver disease after its approval ?

DR LIPICKY: Well, if you accept the 13

cases of sartans post marketing, the answer is yes.
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CHAI RPERSON PACKER: There were no
abnormalities of liver function --

DR. LIPICKY: That were detected.

CHAlI RPERSON PACKER: -- that were detected
during clinical trials.

DR. LIPICKY: That anyone thought would
represent a signal

CHAlI RPERSON PACKER: Ckay.

DR LI PICKY: Now, whether you shoul d take
that as evidence of anything, |I'm not sure. I f you
take those things that cause liver abnormalities
frequently, labetalol, Ilevilol, dicrinothin, the
answer to the question you asked is no. There was
al ways sonething in the database, and in fact,

| abet al ol was approved with full know edge that there

was actually 25 <cases of liver disease, al
reversible, and therefore, it was approved wth
| abeling that said, "Draw enzynes frequently." And |

can't renmenber what, but | believe once a nonth, and
the real issues with all of these things were that
peopl e, when they becone sick, really get pretty sick,
and that all that's happening is they're getting sick,
is their enzynmes are going up a little bit each nonth.

CHAI RPERSON  PACKER: Maybe just to

clarify, Dr. Zimerman, Dr. Maddrey, any know edge
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that you have of a drug totally clean in ternms of
transam nases during clinical trials that produced
clinically apparent |iver disease post marketing?

DR ZI MMERVAN. |'mnot sure, but | ooking,
fromwhat | know of the rezulin data, it seens to ne
the severe cases that appeared after marketing were a
total surprise.

Now, | don't know what the enzyne data
were beforehand. | know there were no inportant cases
bef orehand. Rezulin, troglitazone.

CHAI RPERSON PACKER: W may have sonmeone
who's --

PARTI CI PANT: | think of the 2,510 cases,
the earlier slide was correct. There were two cases
of jaundice in patients who were clearly synptonatic.

DR ZI MVERMAN: | didn't know that.

PARTI Cl PANT: No, there's no doubt about
that. There were three cases with transam nases of
greater than 1,000 in patients who were totally
asynptomatic, but those two others with jaundice were
synptomati c, and when the drug was di scontinued and,
of course, it was reversible fortunately.

DR ZIMVERVAN. On the other extrene, you
have the exanpl e of tacrine where al nost 50 percent of

the patients devel oped enzyne abnormality and hardly
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any liver injury occurs. There's sonething greatly
m ssing between the frequency of enzyne abnormality
and its predictability for overt disease.

CHAlI RPERSON PACKER:  Marv.

DR. KONSTAM  You know, just to stay in
the abstract for a nmoment, | nmean, | think that we
have to ask the question at what |evel of certainty
would we like to be in ternms of ruling out serious
adverse events in anti hypertensive agents. That to ne
is the question.

And so | think you can |l ook at this data
set quantitatively, and you, | think, probably woul d
wi nd up concluding, for exanple, that you can rul e out
maj or toxicity at the level of one per hundred
patient-years, but perhaps not at the level -- | don't
think at the level -- of one per thousand patient-
years. You won't see that here.

And so that's really the question before
us. | nean, | think the question is in general terns
at what |level do we want to rule out serious adverse
events, and if we do decide that we want to be certain
at the level of one per thousand patient-years, then
we shoul d be designing clinical trial prograns to rule
that out. W don't have one here.

CHAI RPERSON PACKER: But | just want to
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make sure that we remain focused here. Let's assune
that there were another NDA for the treatnent of
hypertension this afternoon, and that NDA had 4, 000
patients, and in the entire NDA database there were
five cases of increased LFTs, nore than three tines
normal, and giving an overall incidence of LFT
abnormalities of .02 percent. | didn't calculate it
out, but sonething | ow

And because it was beneath the FDA
reviewer's radar screen, it didn't cone to the
Comm ttee, but | think everyone on this Commttee the
next time it gets a drug for the treatnent of
hypertension is going to pick up the books that we
receive and |l ook directly at the LFT section, and it's
going to find a couple of cases of LFT abnornmalities.
| guarantee you you're going to find this.

DR KONSTAM Can |? | think you're
hitting -- this is exactly what the quandary is going
to be that we face here because if, in fact, we're
concerned about the LFT signal, then we're going to
have to say what do we reconmmend be done about it, and
|"'mnot sure that we're going to have the gunption to
advise designing a trial that will with certainty
really get at the question that we want, which is: 1is

there a one in a thousand or what have you likelihood
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of severe hepatotoxicity?

That woul d be what we would have to do if
we wanted to pick up on this signal that we're seeing,
and that's the dichotonous choice that we have.

DR,  MOYE: Speak for yourself on the
gunption issue.

PARTI Cl PANT: Right. Wy not have that
gunption?

DR KONSTAM |'mnot saying we won't, but
that's the decision that we're going to have to nake.

CHAI RPERSON  PACKER: Let me just
enphasi ze. The point that Lemis raising is a point
which is a generic issue as to how nuch safety you
need to feel confortable or reassured about a drug
that is given long, long term based on approval of a
surrogate endpoint with a difficult to calculate risk
to benefit relation because one actually isn't
measuring benefit. It's what was said earlier.
There's a surrogate for efficacy, and there's a
surrogate for safety, and you put two surrogates
toget her, and you've got real problens.

And there is a real issue here. So if you
just keep that in mnd because any recomrendati ons we
make here should, if we're true to ourselves, be

general i zabl e, and we need to just keep that in m nd.
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Pl ease.

MR. SCHNEI DER.  Yeah, |I'd just like --

CHAI RPERSON PACKER: Could you identify
yourself? ['msorry.

MR SCHNEI DER M/ nane i s Bruce Schnei der
fromthe sponsor. M background is statistics.

And | just want to nmake a point about this
i ssue of power and what you can see with these sanple
sizes, and if you accept the notion that all patients
exposed in this entire clinical trial program and
t hey had sone possibility of developing a clinica
event, you can work out --

CHAlI RPERSON PACKER  Coul d you pi ck up the
m crophone? W're having -- that's great. Thanks.

MR.  SCHNEI DER: If you accept the
possibility that all clinical patients exposed had the
possibility of having a clinical event, then you can
do sone cal cul ations here, and for a one in a thousand
underlying rate, which is what sone peopl e have been
tal king about, a 90 percent power would require a
sanpl e size of 2,300 patients.

Looking at this in a different way, with
t he 4,000 peopl e exposed to tasosartan in this trial,
again, assumng that you had a one in 1,000 rate of

occurrence, then the probability of seeing no events
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is .018 or 1.8 percent.

So you do have reasonabl e chance of havi ng
seen at |east one event if that were to have occurred.

DR KONSTAM Yeah, if we assune that the
underlying rate was one in a thousand.

MR. SCHNEI DER: If you assunme the rate
were one in a thousand.

DR. KONSTAM If it were one in 5,000 --

MR SCHNEIDER If it were one in 5,000 or
one in 10,000, of course, the nunbers becone nuch
hi gher .

DR KONSTAM Yes. There's a tine el enent
also that we've got to deal with because are we
tal king about one in a thousand or one in thousand
years of exposure, patient years of exposure, or what
are we tal king about? Because if we're tal king about
one in a thousand over one week of exposure, you know,
that's not going to be sufficient. So you --

MR. SCHNEI DER: |"m just tal king about
patients exposed. |'mnot --

DR. LI PICKY: You drop everybody who was
likely to develop a problem So that's just not a
fair cal cul ation.

MR. SCHNEI DER: Well, you have to talk

about exposure, actions taken during --
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DR LIPICKY: No, no, no. Look. It is
not just exposure. These are idiosyncratic things.
It isn't just the nunber of patients, and every
patient that mght have devel oped sonething was
el i m nat ed because they weren't allowed to continue,
on the whol e.

So those nunbers just aren't fair nunbers
tocite | don't think.

MR SCHNEI DER  Yeah, | think you need to
understand what all the assunptions are here, but |
just want to try to clarify sonething in terns of pure
nunber cal cul ati ons.

CHAI RPERSON PACKER: | don't -- Ray?

DR LIPICKY: Wll, MIton, can | just say
one thing? | don't knowif it'll be useful, but you
know, we're not trying to establish here the sort of
absol ut e incidence that woul d nmake anybody worry. You
know, | did cite some nunbers as guidelines, nor try
to come to grips with having hard data for approva
for anti hypertensives. | don't think we need to try
to go through that decision maki ng process.

But as | see this problemand the reason
we're here is that for every antihypertensive, if
there is no signal by QIC prolongation or enzyne

el evation or sonething like that, generally we, maybe
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not after you guys are done with us, but we are
generally willing to not ask the hard question of do
we really know whether this is useful, okay, and go
along with the surrogate.

Just like for treatnent of headache, you
know, you see pain relief and you don't want to see a
nmortality trial to be able to be sure that people
don't die nore frequently when they are headache free.
So we take that, but indeed, the problemis exactly
what we're tal king about. When is there a signal in
the data that would nmake those precepts wong; that
that's one of the things we're tal king about.

And | guess the alternative woul d be that
you could cone to the conclusion it is irrational to
think you can try to look for these signals, and
t heref ore, you should always insist on the
norbidity/nmortality trials.

CHAI RPERSON PACKER: Wul d you like the
Comm ttee to consider that?

DR LIPICKY: After you re done with these
guesti ons.

(Laughter.)

CHAI RPERSON PACKER: Ckay. We will try.

| think it would be fair since nunber two

is such a pivotal question to go down the Commttee
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and sinply ask individuals whether or not they are
reassured, and if they are, to what degree they are
reassured, and you can state why.

And, Ci ndy, why don't we begin with you?

DR. GRINES: |'m noderately reassured by
not having any clinically apparent |iver disease, and
it was ny understanding that sone of the cases that
had elevated LFTs were nmaintained on therapy and
abnormalities went away on their own.

So, in fact, those patients were not al
wi thdrawn fromthe drug, and despite that, appeared to
not have any serious problens.

CHAI RPERSON PACKER:  John.

DR D MARCO |'mnot sure what reassured
means. | don't think this reassures nme that there
wi Il be no incidences of |iver disease or death due to
liver disease if this drug were to cone out worl dw de.
However, | don't think that the incidence wll be
particul arly high.

| think we have sone reassurance that it's
not going to be a high incidence, and exactly where
the line between too high or when is a | ow incidence
too high to accept | think is a very difficult one to
say.

| don't think we know howlow it is or how
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high it is. W knowit's not above sone final nunber.

CHAlI RPERSON PACKER: Lem

DR MOYE: Yeah, |I'mnot reassured for the
reasons | gave earlier, and also for the fact that we
really don't know the -- we don't have the Ilink
between the chronic mld occurrence of elevated liver
enzynes and long term clinical sequel ae. | rmean
that's an inportant link not to have.

In the absence of that and because of the
| ow i nci dence rate, | am not reassured.

CHAlI RPERSON PACKER:  Bob.

DR CALIFF. | guess maybe the best | can
say is I'"'mno less reassured by these data than any
ot her hypertension database that we've seen. | think
it's practically -- you know, | think patients expect
their doctors to know whether the treatnments they're
giving actually benefit the patients, and we have no
know edge one way or the other for this drug or the
ot her ones that we've | ooked at for hypertension.

CHAlI RPERSON PACKER: But that's actually
not the question.

DR CALIFF: Well, but reassurance has to
be in the context of what's the risk relative to the
benefit.

CHAI RPERSON PACKER:  Ckay.
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DR CALIFF: So |I'm not reassured.

CHAl RPERSON PACKER: (kay. | under st and.
JOoANnnN.
DR. L1 NDENFELD: Yeah, I'm mildly

reassured that there won't be a high incidence of
serious liver toxicity. | think, of course, the
question is what is the incidence that we have to be
concerned about, but I'm mldly reassured by this
dat a.

On the other hand, | think this popul ation
of patients that we studied was also a relatively | ow
ri sk hypertensive population, and |'m worri ed. I
don't think we knowif low risk hypertensive patients
al so have a lower risk for liver toxicity or if it's
truly idiosyncratic. So I'm just very mldly
reassured.

CHAlI RPERSON PACKER:  Marv.

DR KONSTAM |'mnot reassured. | nean,

| guess ny entire uncertainty around the approvability

of this drug relates to how concerned | should be
about the LFT abnornmalities. |If | am concerned about
t hose LFT abnormalities, | am not reassured by the

|l evel of |ack of severe liver disease that we have in
the data set because | think we could have a

significant problem there and not see it in the
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present data set.

CHAI RPERSON PACKER:  Udho.

DR, THADAN : As | said earlier, I'm
sonmewhat reassured that there were not clinical cases
of liver toxicity -- liver disease, but with one
caveat . In this trial, they did the enzymes very
frequently, and the fact that the liver enzynmes were
up, the patients were stopped, and | don't know what
woul d have happened to those patients if you continued

that without followng the same rules of the study

trial.

So, you know, we're not talking about
death or liver disease. In this particular trial
there were no actual |iver disease problens, but what

woul d happen to the patient if you did not stop it?
And | don't think | heard any even fromthe experts.
| don't think the experience is there, although they
were 67 percent normalized, but, say, if it was three
times, four tines, would they go into fulmnant |iver
problen? | don't know.

CHAI RPERSON PACKER: || eana.

DR. PINA: | share what Udho was sayi ng.
| amnot reassured fromthe data that |I'mseeing. The
popul ati on studi ed may not be the popul ation that we

see in the post marketing type of popul ation.
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W' ve been told by the Iiver experts that
el evations of five times or higher should make us be
concer ned. Many of the patients were dropped when
they got to three tinmes higher. So I don't know what
woul d have happened to those patients had they
conti nued.

The one reassurance that | have is that
sone patients returned back to baseline doing
absolutely nothing, but I wonder if those blips were
caused perhaps by sone other factor and not
necessarily by the drug because we see this clinically
alot.

CHAlI RPERSON PACKER:  Dan.

DR RODEN: |I'mreassured, but ny I evel of
reassurance is really sort of going to be difficult to
di stinguish fromno effect at all. | think that you
can say that there's not going to be a huge incidence
of acute liver failure with this drug. | think you
can say that, and beyond that | think that | don't
have anything new to add to all of the issues that
have been di scussed al ready.

Except | would say one thing, Ray, and

that is that we should just stop using the term

"idiosyncratic" to describe these reactions. That
just neans -- there is a nmechanism W just don't
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know what it is, and that, | conme back to ny sense of
scientific frustration again because that's a word
that | really object to because it just says we're
i gnor ant .

CHAI RPERSON PACKER: Barry?

DR LIPICKY: Do you have an alternative
wor d?

DR RODEN: No.

DR. MASSI E: | would say |'m sonewhere
between mldly and noderately reassured echoing the
reasons that C ndy and others have stated. | should
point out, and maybe this is getting into Rob's
territory, that there were 13 deaths in this
experience. That's a lot of deaths. This is not a
| ow risk population. That's one out of every 300
people in their trials. So | really think this is a
general question. This is not so much a |liver
function question.

CHAl RPERSON PACKER | guess |'mmldly to
noderately reassured only because | think it's better
to see no clinical events than to see clinical events.
It may not be the |level of reassurance that everyone
is seeking, but I think it's nice to see that there
weren't any cases.

Al right. The Commttee vote on that one
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was six to five, six neaning that six nmenbers believed
that there was sone reassurance even though it m ght
have been mld. Sonetines | can't believe the kinds
of votes we take.

Ckay. There have been scattered post
mar keting reports of clinically significant |iver
di sease convincingly attributed to sonme of the
sart ans. Should these reports be treated as drug
specific or do they suggest a class effect?

Dan got into this earlier. Udho, what do

you t hi nk?

DR. THADANI : | think what we have heard
from the experts we'll have to think they're drug
specific. Metabolites are different, and | think

unless we have a clue we can't say they are class
ef fects. | would say it would have to be each
i ndi vidual drug read could be different because of
either the netabolite or the paired conpound because
to nmy judgnent what |'ve heard is not a class effect
as a drug specificity.

So the answer is drug specific.

CHAl RPERSON PACKER Ckay. Dan, did you
want to have anynore comments on this?

DR RCDEN. | nean, | guess if there were

a drug, if there were a class effect from whatever
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mechani sm then this is what you' d expect to see. So
it doesn't -- | don't know whether | |ike the wording,
but they're certainly conpatible with the idea of a
class effect, and ny frustration was before, again,
nobody seem to have any handle on the nechanism

whereby a class effect would or would not ari se.

|"m not sure |I like the wording of the
guesti on.

CHAI RPERSON PACKER: Here's the concern
about the --

DR. RCDEN: No, no, | --

CHAlI RPERSON PACKER: -- concept of class
effect has -- is not only an issue related to what do
the data show. | think it puts the Conmttee in a

position of having to judge whet her whatever |abeling
is created for this drug will be different than
| abeling that exists or may be created for other
sart ans.

So the question here is a generic issue,
in part, but a specific issue in others because it
says, "Should the existing reports of <clinically
significant liver disease wth this group of
anti hypertensives be treated as drug specific or do
t hey suggest a cl ass phenonenon?”

And | understand intellectually we don't
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want to say "class phenonenon.”

DR. RODEN. No. That's not quite what |
sai d. Wat | said was that if there were a class
ef fect through whatever nmechanism then this is what
we woul d expect to see, and perhaps ny difficulty with
this question is that there have been 13 cases now,
Bob, and out of several mllion patient year
exposures. So if in a year from now or six nonths
fromnow there are 1,300 cases and they include al
t hree, perhaps four, depending on what we do with this
drug, available ATl receptor blockers, then | think
the question will have answered itself.

So at sone point the agency tracking the
data will cone to sone |evel of confort. Now, sort of
quoting -- this is the way Bob Fenichel would -- cone
to some level of confort and say this is a class
effect or not, and | don't think we have those kinds
of levels. | don't.

DR FENICHEL: Well, let ne just get back
to sone grounding in reality with the nunbers. There
are not enough people in the United States to have
1, 300 cases, you know, if the incidence rate is the
sane across the class between now and a year from now
because there aren't that many people getting treated

with these drugs, and we're tal king about incident
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rates on the order of one per mllion.

You can't do it. The question is -- |
mean, the anal ogy whi ch perhaps shoul d be brought, you
know, back to public recollection is if you | ook at
the ACE inhibitors, there is now | abeling | anguage in
each of the ACE inhibitors that points out a shared
int hat case nechanism understood or at |east
mechani sm theorized, but | should say nechanism
t heori zed.

There is a mnmechanism theorized for
anaphyl actoi d reactions when people have bee sting
therapy, bee sting desensitization and may be
tolerating that well. An ACE inhibitor is introduced,
and then there is a definite incidence of angi oedens,
of anaphyl actoi d reacti ons.

Well, that is a very rare phenonenon.
It's happened, | think, three tines that's been
reported, and when an ACE inhibitor was inadvertently
rei ntroduced and the person had been tolerating this
bee sting desensitization fine, and then -- but it
certainly is not sonething we know about all the ACE
i nhi bi tors. It seened prudent to stick it into
| abel i ng because we do believe that it is related not
to sone nysterious property of the specific nolecules

with which it is reported, but rather to the fact that
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the ACE inhibitors are all bradykininase inhibitors.

Now, | don't know that that is true.
Bradykinin | evel s were not neasured in those patients.
They're rarely neasured i n anybody. How nuch sureness
about nechani smdo we need before we give this kind of
advice to people who are |ooking for what drug to
renove when a |iver problem devel ops and one of
several drugs may be responsible?

| don't think there is any sinple answer,
but to say that alnost solipcistically that every
pi ece of data stands on its own, every nmolecule is
distinct fromevery other, that's not fertile.

DR. RODEN: No. So I think that if your
guestion is given a patient who devel ops an el evation
in a transam nase |level and they're only taking an AT
1 receptor bl ocker and a benzodi azepi ne, then | would
inplicate the AT1 receptor bl ocker.

PARTI CI PANT: That's a class judgnent.

DR RODEN:. | understand that, but that's
because the only other class drug has been cl eared by
the liver experts.

So if there is a class action, the data
are what one woul d expect.

CHAl RPERSON PACKER: The problemw th the

word "class phenonenon” is it inplies a greater
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under st andi ng of nmechani smthan we have.

DR. RODEN. R ght, exactly.

CHAl RPERSON PACKER  And | think it may be
better to refrane the question. Should these reports
be regarded as drug specific or should they be
characteristic of the available sartans?

Because if one says class effect, one
assunes that one actually understands how a sartan by
what it does can cause liver injury.

Dan, am | summarizing that correctly?

DR. RCDEN: Yes.

DR FENICHEL: Ckay. | think that that is
wel | taken, and let ne rephrase what | think was the
intent of the question, and Ray may want to conment on
this, but it seens to nme the intent of the question
was we now have sone data that come entirely from
| osartan and val sartan because they're out there.
Shoul d new sartans, about which there is no hint of
serious liver toxicity -- irbesartan, for exanple is
out there. Well, it hasn't been out there very | ong.
Shoul d irbesartan nmention that this is something seen
with other agents in the class or is that no nore
relevant than that Iliver toxicity is seen wth
dilevilol or isoniazid?

CHAI RPERSON PACKER: Barry.
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DR. MASSIE: | think the inportant issue
-- I'"'mglad you raised the analogy to the pril group
because the neutropenia there is nore, | think,
anal ogous to what we see.

| hear a "no."

DR LIPICKY: | nean only from-- there's
only one place where neutropenia was seen, and that
was wWith captopril. The reason that the neutropenia
isinall of the labeling is because in the captopril
circumstance it was very clear that there was a
pati ent popul ation that could be studied where one
could have an incidence of neutropenia sufficiently
large to clearly rule out that the new drug causes
that problem and all of the peopl e devel opi ng the ACE
inhibitors refused to take that challenge, and we
said, "Okay. Then you can have neutropenia in your
| abeling."

DR. MASSIE: | understand.

DR. LIPICKY: So it is not an anal ogous
circunstance froma regulatory point of view, nor is
it an anal ogous circunstance because in this case you
can't identify how you can get liver disease. So you
can't study a popul ation where the incidence m ght be
very high

DR.  MASSI E: Ckay. Let me take that
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comment back, but | think there is sonmething. | guess
ny feeling is we don't understand mechanism | guess
inthis case we're far from understandi ng nechani sm
If there are convincing cases wth two drugs that have
this action, 1'mbeginning to say, "Show ne. Prove to
me that other agents of this class do not have the
action."

At sonme point when there's three sartans
that cause liver failure, and we' ve excluded other
things that cause liver failure, tox., alcoholism and
other things, then | think that the bal ance begins to
shift, and if the agency becones convinced that there
are three different agents that do this, | think one
has to begin to put into the |abeling sone concern
that many agents with this action have caused |iver
dysfunction, and as a result of that, you need to be
concerned that if your patient gets liver dysfunction,
it my be related to this drug.

| don't think the enzymes that we're
seei ng here wei ght one way or another. | think what
you now should be on is alert status, and one nore
agent that does it makes ne think that there is sone
action of statins that raises concern --

PARTI Cl PANT: Sartans.

DR. MASSI E: Sart ans.
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CHAI RPERSON PACKER: Ckay. | think

everyone on the panel wants to say sonething, but
probably the best way to say it is in answering
specifically going through the question.

Let me also for the record sinply say that
the vote on the previous question about reassurance
was seven to four, seven gaining some reassurance
about the absence of <clinically apparent |iver
di sease.

Wiy don't we -- the question to the

Committee is: should the reports of post marketing

clinically significant different |iver disease be
treated as drug specific -- and I'm revising this
guestion after recent discussion -- or do they suggest

a characteristic, a side effect which may characterize
many nmenbers of the sartan cl ass?

That, | think, gets away from the bias
towards identifying a nmechani sm because we can't do
t hat .

Barry, let me ask you to begin -- [|'m
sorry. Udho, please begin.

DR. THADANI : | think the fact that in
this database there's no cases of liver toxicity or
clinical toxicity, it's wvery difficult to be

absolutely sure, and the fact that you' re seeing only
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in the post marketing database which you haven't seen.
| think at the nmonment ny feeling is that we should say
that it has been reported with the two statins which
are out there.

CHAlI RPERSON PACKER: Sartans, sartans.

DR THADANI : Sartans which are avail abl e.
So it could be drug specific, but the fact it happened
to two, | think one should raise at |east the
suspicion level that one has to watch very closely
with other sartans that will be com ng up

CHAI RPERSON PACKER: Ckay. So that
t here --

DR. THADANI : There may be sonme cl ass
effect, but I'mnot actually sure because --

CHAI RPERSON PACKER: | really want to
avoid the term "class effect.” | think what we've
heard is the nore precise term which is that this
m ght be characteristic of many nenbers of the sartan
group.

DR THADAN : | don't think you have
enough data to say that.

CHAI RPERSON PACKER: Mbre than one.

DR. THADANI: It was reported with nore
than one. There's two at the present tinme. That's

all you could say. Experience with that is very
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[imted.

CHAl RPERSON PACKER: Ckay. Barry. W're
going to go down this way, right.

DR MASSIE: | think | pretty well said |
think we're at the status where there may well be such
a characteristic effect of this group of agents, and
for me it would take one nore agent to make nore
statenents, nore strong statenents.

CHAlI RPERSON PACKER:  Dan.

DR RODEN. Watever Barry's vote was, it

was ny vote, too.

CHAlI RPERSON PACKER: || eana.
DR. PINA: | would keep it drug specific
at this point. 1'd need to see nore cases than the

ot her sartans now available to really say that it
ext ends acr oss.

CHAlI RPERSON PACKER:  Marv.

DR. KONSTAM  Yeah, | would keep it drug
specific. | don't see any significant support at this
point either on the basis of uniformty of action or
on the basis of nmechanistic concept that woul d nmake ne
suggest even that it was a class effect.

However, | would say that it mght be
prudent nevertheless in |abeling to make sone comment

to say other drugs of this class have shown this.
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woul dn't object to that kind of remark.

CHAl RPERSON PACKER: (kay. | guess I'ma
little bit confused. Wat | thought | heard Barry and
Dan say was they considered this to be a
characteristic of nore than one nenber of the class.
|l eana said she disagrees with that. | think that
that's what you said, and you're saying that --

DR KONSTAM  To answer the question, the
question asks drug specific or group specific, and |
woul d stick to drug specific at this point. | don't
know what it neans or how it helps to say we' ve seen
this wth a couple of drugs. | don't see how that
hel ps.

| think the question is going to be: do
we see any evidence or any rationale for attributing
this to the class? And at this point the answer is
no.

CHAlI RPERSON PACKER:  The rationale for the
question, | think, to the Commttee is that as we go
forward through the questions, the Conmttee is going
to be asked to recommend a decision about the
approvability of tasosartan; and if that is yes, the
| abeling for tasosartan; and any statenents in that
| abeling that pertain to what data exi sts about LFTs,

and whether those abnornmlities are -- does that

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

186

| abeling now nention any other abnormalities wth
ot her sartans?

Because if it is entirely drug specific,
t hen such | abeling need not consider that.

DR KONSTAM Well, | just guess | have to
expand on ny answer. | think unless you have either
evi dence or nechanistic rationale, you cannot junp --
you should not junp to say that either a benefit or an
adverse effect is class related, and I don't think we
have either of those.

And so | don't see any evidence for saying

that there is an adverse class effect here. | would
t hough add one little caveat, that | wouldn't see
anyt hing wong -- and sonebody can say there m ght be
sonmething wong -- with putting on |abeling of newy

approved sartans, a coment that says sone other
sartan caused this, although we don't know that that's
a class effect.

| wouldn't see any problemw th that even
t hough we don't have any evidence for it being class
effect. Does that make sense?

CHAI RPERSON PACKER:  Yes.

JoAnn?
DR. LI NDENFELD: Yeah, | think | agree
wth Mrv. | wouldn't be quite willing to say yet
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that this is a class effect, and I also think fromthe
data that this drug has nore problens -- |I'm convinced
that it has nore problens at |least wth el evated |iver
function tests than the other sartans.

CHAI RPERSON PACKER:  Rob.

DR. CALI FF: | pretty nuch agree wth
Marvin. | think there is a solution to this problem
but hopefully we'll get to that before dinnertine.

CHAI RPERSON PACKER: Yes. Lem

DR MOYE: Well, to the extent that this
question is hypothesis generating, | would say yes.
The question is a relevant one, is what was found with
this drug, raised the issue, the possibility of a
cl ass phenonenon.

If the question is can we draw the

conclusion that thisis a-- I'msorry. | can't keep
track of the right phrase. ['ll just say the class
phenonmenon -- if the question is can we draw a

conclusion, then ny answer is, no, we can't.

CHAI RPERSON PACKER:  John.

DR. D MARCO Well, Bob's presented
information that there is liver disease in two drugs
whi ch have significant post marketing data. The other
two drugs, including this one, we don't really have

that |arge a body of data. So we can't really exclude
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that they're not going to show the sane frequency.

So | think that if your statenent is
characteristics or is a characteristic shown by
several nenbers of this class, I'll agree with that,
yes.

CHAlI RPERSON PACKER:  Ci ndy.

DR CGRINES: | agree. | agree with John's
conment s.

CHAI RPERSON PACKER: Okay. | think that
regardl ess of how the individual votes canme out, the
consensus is that the present phenonenon about |iver
function, clinically significant liver disease, to
this point in time should be viewed in accordance wth
the drugs to which they were reported, but, in fact,
a pattern nmay be energing, and that pattern may be
inportant with respect to all nenbers of the class,
and the data right now are not available to provide
any guidance on this. | think that's a fair
st at enent .

Number four, in the absence of reported
cases of clinically apparent |iver disease, what is
your interpretation of the data related to observed
el evations of hepatocellular enzynes in patients in
control trials of tasosartan and the other sartans?

Udho.
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DR. THADAN : | think there's no doubt
that the liver function test or the ALT abnormalities
occur, which we heard from the experts and nmy own
j udgnent indicates sone |iver damage, and | think this
is true when the data was provided from the FDA
dat abase on other sartans, as well, that it's not just
unique to this. The only thing is probably the
incidence is higher than the other drugs supported,
and the reason possibly could be --

CHAI RPERSON PACKER: That's the next
guesti on.

DR. THADANI : Ckay, and so it's there.
Now the only question is what is the significance in
patients who discontinued it. VWhat would have
happened to them1 still don't know. So that's part
of this question, too, because it said what is your
interpretation.

So the interpretation is, yes, that these
[iver function abnormalities are real, and they are in
sartans nore so here, and the problemis the patients
who dropped out because of this. What's the
significance of this? Again, we don't know because of
t he absence of disease.

CHAl RPERSON PACKER: (kay. Ray, maybe we

can ask for sone guidance here. It's clear fromthe
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way that this question is phrased that you anti ci pated
that the Commttee may have been quite reassured by
t he absence of clinically apparent |iver disease, and
this question is being asked to explore, well, with
t hat degree of reassurance how worried are you about
t he abnormal transam nases that have been reported in
t he dat abase.

Since this Conmttee is uniformy not very
assured about this, is there -- and presumably the
increase in LFTs is considered by this Conmttee to be
a real phenonenon -- can we go on to question five?

DR. LIPICKY: Yes. Question four was to
ask whet her you thought it was a real phenonenon.

CHAI RPERSON PACKER: Right. Does anyone
di sagree that this is a real phenonenon?

(No response.)

CHAI RPERSON PACKER: Five, patients who
wi thdrew fromclinical trials of tasosartan are nuch
nore likely to have been receiving tasosartan than
pl acebo. This sartan controlled difference in
withdrawal rates was larger with tasosartan than with
the other sartans. Was the unusually |arge difference
probably the result of chance? Ws it instead nore
likely to have been a consequence of tasosartan

i nvestigators' wunusually frequent assays of hepatic
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enzynes? And does it instead suggest tasosartan is
nore hepatotoxic than the other sartans?

And Bob.

DR FENI CHEL: Yeah, | just realized that
in wording this question | did a grave injustice to
the sponsor, and | really want to nake this plain.
The first sentence of the question should have read,
"Patients who wthdrew from clinical trials of
t asosartan because of l|iver function abnornmalities,"
and then the rest of it follows, but the statenent as
now given is flat out false.

CHAI RPERSON PACKER: Ckay. Thanks.

So now havi ng seen a higher incidence of
LFT abnorrmalities resulting in withdrawal, what is the
explanation for it?

And the three possibilities that exist --

and let ne just present them again -- chance; two,
sanpling and/or duration -- that's not nentioned here,
but | think that that's part of sanpling -- and

three, that there's a difference between tasosartan
and other sartans with respect to their predilection

for increased LFTs and/ or hepatotoxicity.

Udho.
DR. THADANI : I'"'m glad Bob stood up
because if you |l ook at the withdrawal rate, overall is
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not different between placebo and the sartans. So |
think that's true for this drug.

Now, there is no doubt in ny review of
this of the fact if you' re going to sanple patients at
every week you're going to have sone nore
abnormalities in the test, and that has sonething to
do with it, although not know ng the investigator
t hreshol d.

The problem is if you don't have a
definite cutoff at three tines you have to w thdraw
and | eave to investigator judgnent, as it showed sone
of the patients are going to be stopped even when it's
tw ce nornal. So | think that had sonething to do
with it.

Whet her that explains the difference in
the incidence, you know, in this versus other drugs
has quite rel evance, and sane could be true with the
| onger exposure as well. So fromny reading, | think
both had sone -- quite a bit of role to play. Unless
you do have conparison with frequent |abeling with a
conparative drug, you can't answer the absolute
gquestion, the last part, does it suggest.

So | don't believe that the data |'ve seen
that | could conclude this is a larger incidence,

al though if you |look at the post marketing phase or
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the open |label studies where the frequency of
measur enment was probably every three nonths, as we've
been led to believe, or not every week, in sonme of the
studies the incidence was sonewhat higher than
reported.

So I think those are ny remarks.

CHAlI RPERSON PACKER: | guess to | ook at
this question, and, Ray, there's a possibility that
menbers of this Commttee will not be able to pick one
of these three answers or may want to pick nore than
one or may want to say that they either need nore data
or just don't know. So I guess we need to include
that as possibilities.

DR LIPICKY: | guess so, but I'mnot sure
why there's sone difficulty with it. In four you
basically said you're sure there is a phenonenon
docunmented in the data. This sinply is asking that
same thing sort of, you know, is there a phenonenon
docunented in the data, but it's comng at it fromthe
point of view of dropouts, and it's asking about
pl acebo controlled trials and positive controlled
trials and whether the dropout rates in those trials,
infact, differentiated tasosartan from pl acebo and/ or
the positive control

And then it asks -- and maybe the thing to
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do is to say yes or no to that, and then to ask the
guestion: is there sonme non-tasosartan property that
could have caused it to be differentiated? | nean
that's all that that's asking, | think

CHAI RPERSON PACKER:  Marv.

DR. KONSTAM  You know, Ray, the sponsor
is claimng to have done an anal ysis that indicates
that all of the difference between LFT abnormalities
and, therefore, to sone extent the dropouts is
expl ai nabl e on the basis of the higher sanpling rate
of LFTs.

DR LIPICKY: No. Wat they're claimng
is that they ook |ike the sartans.

DR. KONSTAM Right, right.

DR. LI PI CKY: Across studies and stuff
i ke that.

DR. KONSTAM  Agreed.

DR LIPICKY: They do not claimthat their
studies did not differentiate tasosartan from pl acebo
on the basis of --

DR. KONSTAM Ckay. Agreed, and we're
saying -- I'msorry.

DR. LIPICKY: Okay?

DR KONSTAM | agree.

DR. LIPICKY: And nor do they claimthat
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it did not distinguish tasosartan fromthe positive
control trials.

DR KONSTAM Agreed. But so the question
relates to differences between tasosartan and ot her
sart ans.

DR. LI PICKY: Correct.

DR. KONSTAM And so in that regard the
sponsor is suggesting that it's explainable on the
basis of the sanpling rate.

DR. LIPICKY: Right.

DR KONSTAM  Wien soneone asked you, you
know, does the agency concur with that analysis, your
answer was we really haven't done that analysis
sufficiently to concur or not concur.

DR LIPICKY: Well, no, and there was an
unspoken answer to that also. | don't care.

DR. KONSTAM  You don't care?

DR. LIPICKY: Yeah. 1'monly concerned
with whether in this set of data tasosartan
di stingui shed itself from sonething.

DR. KONSTAM Wl l, but --

DR. LI PI CKY: | don't care whether in
goi ng across studies --

DR. KONSTAM  But in nmy mnd --

DR LIPICKY: -- it nmakes nuch difference.
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DR KONSTAM  Well, but | think this gets
to the heart of this question because in ny mnd and
maybe other nmenbers of the panel, there is the
possibility t hat t he di stinction, appar ent
di stinction, between tasosartan and |osartan, for
exanple, is a function of differences in the protocol
design, and |I'mnot sure about that.

Now, that's not --

DR LIPICKY: You nmean across studies, not
Wi thin the studies.

DR. KONSTAM  Correct, correct.

DR. LI PI CKY: Right. Well, cross-study
conparisons is not what this question is directed
t owar d.

CHAI RPERSON PACKER: Ckay. Let me --
there are two dat abases that pertain to this question.
First is a database consisting of placebo controlled
trials wth tasosartan and with other sartans.

DR. LIPICKY: Right.

CHAl RPERSON PACKER:  And that database in
order to answer this question, one would be nentally
conparing the placebo corrected event rates on
tasosartan versus the placebo corrected event rates on
ot her sartans, and if one does that analysis, Marv's

poi nt pertains.
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There' s anot her database that the sponsor
has presented which the FDA has not seen, which is a
direct conparison of tasosartan and other sartans,
whi ch is not placebo controll ed.

DR. LIPICKY: Right.

CHAI RPERSON PACKER:  That database then
could be used to answer this question as well.

DR. KONSTAM But it's a small n. But
t hat database has a small n relative to the entire
t asosartan dat abase.

DR. LIPICKY: Right.

CHAlI RPERSON PACKER  All right. So do you
want us to use our judgnment as to which database to
use or wuld you |like us to focus the direct
conpari sons?

The advant age of the direct conparisons is
that they are direct conparisons and don't require --
they correct for all of the assunptions in sanpling
and duration, but they're small.

The placebo controlled is a larger
dat abase, but there are different trials, nmaybe even
different patient characteristics, and it's hard to
conpare across trials, and everyone knows the probl ens
in doing that.

So do you want us to use our judgnent
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between those two databases in answering this
gquestion?

DR LI PI CKY: Sure.

DR. KONSTAM  Well, that then conmes back
to nmy point, which is that I don't think we have the
data to answer it.

DR. LI PI CKY: Fine.

(Laughter.)

DR LIPICKY: | nean that's an answer.

DR. KONSTAM O the analysis to answer

DR LIPICKY: R ght. That's an answer.

CHAl RPERSON PACKER: Ckay. Let ne try to
make |ife easy here. |'"'m going to try. How many
menbers on the Conmmttee think that the observed
difference in the withdrawal rates between tasosartan
inits placebo controlled trials and the other sartans
in their placebo controlled trials is a result of
chance?

DR LIPICKY: Wy don't you take them one
at a time?

CHAI RPERSON PACKER: One at a tine.

DR LIPICKY: Placebo controlled and then
the other is not placebo controll ed.

DR CALIFF. | think I've heard the panel
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say that we don't have the data to answer the question
that you asked. W just don't know.

DR. THADANI: We haven't seen the other
dat abase.

DR. LIPICKY: Well, but I guess | don't
understand that answer. That answer says that the
medi cal review was wong, that there was not a
differential dropout rate between placebo and --

DR, KONSTAM No, vyou're asking a
different question than the one MIton just asked.
Your question is within the placebo controlled trial
wWth tasosartan is there a difference in the dropout
rate.

DR, LIPICKY: That is what this question

is oriented toward answeri ng.

DR. THADANI : No, no, it says other
trials.

DR. MASSIE: This is tw questions.

DR. KONSTAM Right. [If you ask us one
guestion at a tinme, | think we can --

DR LIPICKY: Well, that's what --

DR KONSTAM | thought MIton did ask one
speci fic question, which was across drugs, and | think
that the panel feels that there's not enough evidence

to draw.
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The conclusion about tasosartan versus
pl acebo woul d be a different question, and it nay be
wort hwhi |l e answering that.

CHAI RPERSON PACKER: But the concl usion
about tasosartan versus placebo is apparently not
bei ng asked because it is a phenonmenon whi ch has been
observed. In other words, let ne try to summarize
what | think people are saying.

Tasosartan has nore LFT abnormalities than
pl acebo, period. There are nore wthdrawal s because
of tasosartan because of LFT abnormalities than
pl acebo, peri od.

The question now is whether the LFT
abnormalities, particularly t hose | eadi ng to
wi thdrawal , which were -- if you | ook at that nunber,
it is higher than the nunber of LFT abnormalities
| eading to withdrawal in the other sartan databases.

DR. THADANI :  Un- huh.

CHAI RPERSON PACKER: Ckay. s that a
phenomenon which is related to sanpling and/or
duration, or can you conclude or is there evidence to
suggest that there is actually a true difference
bet ween tasosartan and other sartans in terns of the
predilection to cause LFT abnormalities? Right, Ray?

DR. CALI FF: And | think everyone has
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agreed with everything you said when you posed the
question, and the three possible answers, yes, no, or
we can't answer it because we don't have enough dat a.

CHAI RPERSON PACKER: That's correct, and
let's do that.

DR. CALIFF: Right.

DR. KONSTAM Can | just say one
di fference? There may be enough data if the anal yses
were done. In other words, it mght be possible to
| ook at the various data sets of the various sartans
and do nodeling such as the sponsor did or sone nore
detailed analysis to shed light on this question. It
won't resolve it conpletely, but it m ght be possible
to do that with the data that exists.

CHAI RPERSON PACKER: Charlie Ganl ey?

DR. GANLEY: Yeah, | may be able to shed
sone light on losartan's frequency of getting | abs,
and | gave the information to Bob. ['mnot sure if he
included it in his docunent, but in their active and
pl acebo controlled trials, blood tests were usually
obtained in the treatnment period either at the mddle
-- if it was an eight week trial, it would get it at
four and ei ght weeks. It was never done on a weekly
basis. So it was either done two tines, for exanple,

in an eight week trial or at the end of the trial.
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In the open |abel studies, there was
really no difference. | had talked to Dr. Kl aje about
it. There was no difference in the frequency of
obtaining labs in the open | abel studies.

CHAI RPERSON PACKER: Ckay. | think we
have the question to the Conmttee, and the question
to the Commttee is: there is an observed dropout
rate fromLFT abnornmalities in the tasosartan pl acebo
controlled trials which is nunerically larger than the
dropout rate for LFT abnormalities in the placebo
controlled trials with other sartans. VWat is the
expl anation or what do you think is the explanation
for this difference?

Is it the play of chance, you know, these
differences can occur? Two is do you think that it's
because of the difference in study design. Three, do
you think that tasosartan is truly nore likely to
cause LFT abnornalities, specifically those requiring
w t hdrawal, than the other sartans? O, four, you
don't know.

Ckay, and we'll take a vote, and let's
start with Barry.

DR. MASSI E: | think the answer is at
least in part it's due to the study design, and |

don't know whet her the drug is nore hepatotoxic than
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ot her drugs because | can't distinguish it fromthe
pl ay of chance.

CHAlI RPERSON PACKER:  Dan?

DR. RODEN. | agree with Barry.

CHAI RPERSON PACKER: || eana?

PARTI Cl PANT: \What ever that vote was.

CHAl RPERSON PACKER: He agreed with Barry.
Barry -- | think to summarize what Barry has said is
that he is persuaded that part of it may be related to
design issues, and the other part he is uncertain
about. It may be chance, it may be nunbers.

Did | say that correctly?

DR. MASSIE: Yeah. | guess that | tried
to vote on two questions. One, |I'mconvinced part of
it is due to the design, but the nore inportant
question you're asking all of us is is it hepatotoxic,
and ny answer is | can't tell fromthe data avail abl e.

CHAlI RPERSON PACKER (kay, and Dan sai d he
agrees with Barry.

| | eana?

DR. PINA: | agree with Barry, too.

CHAI RPERSON PACKER: Udho?

DR. THADANI: As | said earlier, | think
it's probably study design. You could address that

issue easily if you could | ook at how many wi t hdrawal s
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occurred at week four, week eight in the two
dat abases. |I'msure there are statistical way to | ook
at it, and if you find the withdrawal rate is nuch
higher in the first four weeks, then you could say it
was the study design. If it's not, then you could
cone to the conclusion it would be the drug, and this
only applies to placebo control.

Now, if you look at the open |[abel

studi es, then what we have been given is | think it

seens to be a bit higher level. Whatever the reason
| don't know. Again, we have to |ook at other
dat abase.

CHAI RPERSON PACKER:  Marv?

DR. KONSTAM |I'mjust going to leave it
at | don't know.

DR. LI NDENFELD: | agree. | just don't
think we have the data to know.

DR, CALIFF. Ditto.

DR. MOYE: The best | can say is study
desi gn.

DR. Di MARCO | think the data are not

conparable. So | don't know.

DR. GRI NES: | think the study design
plays an inportant role, but I'm not 100 percent
convi nced.
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CHAI RPERSON PACKER: Ckay. | think the
answer is that the Commttee is uniformin saying that
there may have been or sone nenbers are convinced
there is a contribution of study design, but there is
a bi g unknown factor which weighs heavily on the m nds
of all nenbers of the Conmttee. No nenber of the
Comm ttee specifically believed that tasosartan was
likely to be nore hepatotoxic than other sartans.

Number six, assumng that tasosartan's
anti hypertensive efficacy is beyond chall enge -- we as
a Comm ttee should assune that -- should tasosartan be
approved for the treatnment of hypertension, and if
not, what sort of new study results should provide
sufficient reassurance to permt approval ?

Let us |leave the second part aside. W
need a vote on anti hypertensive efficacy. W need a
vote on approvability. Generally speaking this is a
yes or no vote.

DR. THADANI: Regarding that --

DR. RODEN: May | ask a question of the
agency? If we believe that this conmpound has a
potential for hepatotoxicity and that potential is
probably no better or no smaller than the now newy
recogni zed potential potential for other drugs of

simlar nechani smof action, are we obliged -- | nean,
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how do we factor that into the decision to recomend
approval or not?

Are we hol ding the sane --

DR LIPICKY: | can naeke --

DR. RODEN: -- standard as before or --

DR LIPICKY: | can nake it fairly sinple
if you'd like.

DR. RODEN. That's the best way.

DR. LI PI CKY: | think that if there is
suspicion that there may be real hepatotoxicity that
is tasosartan, that's the thing that you're
considering. You' re not considering whether you want
to take losartan off the market. Ckay? You're
consi dering whether you want to approve tasosartan.

That there's sonme real chance of
hepatotoxicity, ny thought would be if | were you that
| would say it is not approvable on that basis.

Now, | point out that a nunmber of years
ago when | obet al ol was approved, the Commttee nenbers
were fully aware that it was a hepatotoxic, and said,
"Approve it, but draw bl oods once a nonth and neasure
enzynes, and if enzynes go up, stop it."

The scenario at that time was that that
was a totally new chemcal entity that was a beta

bl ocker/al pha bl ocker, and it was one of the nore
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recent new i nnovations in anti hypertensive therapies.
So that's sort of what surrounded that scenario.

And so | guess the third alternative is to
not just say draw sanples, but to tell the agency they
ought to put this in a black box, and that's a big
deal because then all pronotion -- you know, it can't
hand out pencils and little note pads. You have to
give full labeling with all advertising, and you put
the black box in the labeling, and then there's no
casual pronotion

CHAlI RPERSON PACKER: Ray, as | understand
it, the purpose of question six as opposed to question
seven, seven allows the Commttee to explain. If the
vote on sSiXx --

DR. LIPICKY: Right.

CHAl RPERSON PACKER: -- were to be yes,
seven allows the Commttee to then say, "Yes, but."

DR. LIPICKY: Right.

CHAl RPERSON PACKER:  But you can't get to
seven unl ess you think that --

DR LIPICKY: Unless you do six, but | was
just trying to nake the decision nmaking sinple so you
knew you could say yes to approve and then do
sonmething later, or if you really thought there was a

problem to say no to approve, or, in fact, you could
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say yes to approve and you don't think there's any
problemat all, and there'd be no labeling at all.

The Advisory Commttee that |ooked at
di l evol ol before the agency acted in its w sdom sai d,
"Don't put anything in labeling on the liver at all."

CHAlI RPERSON PACKER:  Marv.

DR KONSTAM Mlton, I'd like to suggest
that actually we do consider both parts of question
six together, and the reason is, you know, in ny
t hi nki ng and maybe ot her panelists | think the issue
of approvability or not approvability ought to carry
with it sonme kind of notion of, well, what would you
advise if it were not approved.

If the answer is, "I have no idea,"
think that's different than if you had sone kind of
t hought about what would nmake it approvable, and I'd
like to see that discussion together.

CHAlI RPERSON PACKER:  You see, the problem
with separating the questions is that it doesn't allow
for a very inportant discussion to take place, which
is, | think, the discussion that Rob would like to
have, which is is this the kind of database that one
should be presenting for the approval of an
anti hypertensive drug, period.

Now, Rob hasn't said that, but he has said
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everything but that, and | think that there is a real
i nportant |esson to be |earned by separating these
two. One can be assured that, given the tenor of the
Commttee's deliberations, that seven wll not be
not hing. Seven will be sonmething, and | think seven
will be sonething that will vary according to the
Comm ttee's opinions.

But, no, six only says what additiona
evidence if you say no. So what really this should be
is six says should the drug be approved. Six (a),
which is the sub-question, is if not, what else do
they need to do, and seven really is 6(b), whichis if
yes, what does the |abeling say, which addresses al
of the other issues about |abeling, post nmarketing
studi es, et cetera.

You need to separate the two questions.

Udho, yes or no?

DR THADAN : | want to make sone
clarifications. There's no doubt the drug is
ant i hypertensive. So if you're just approving the
drug for lowering the blood pressure, the answer woul d
be yes, but we don't have anynore data. | think
that's Califf's point.

Now, so | think it's approvable, but |'1lI

have to put a lot of caveats to it.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

210

CHAI RPERSON PACKER: This question only
works if you say yes or no. You can discuss anything
you want before yes or no, but it has to be yes or no.

DR THADANI : So you want the answer first
and then the discussion?

CHAI RPERSON PACKER: You can do it any
order you want.

DR. THADANI: Ckay. So | think I'd like
to start with the discussion. | think you'll have to
put a lot of issues. From ny review the drug does
| ower bl ood pressure. W don't have any idea about
the nortality effects or norbidity effects. It did
not cause hepatic dysfunction, but I'mworried about
the fact that it had a normal Iliver function test
which in the protocol were done on a weekly basis,
what ever the issue is. So | think we have to --

CHAI RPERSON  PACKER: Ckay. That's
gquestion --

DR THADANI : So the answer is approvabl e.

CHAI RPERSON PACKER: That's question
nunber seven.

DR. THADANI : Ckay, okay.

CHAI RPERSON PACKER: Question nunber siXx
is: do you recormmend that the drug be approved for

the treatnment of hypertension, yes or no?
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DR. THADANI: |'mgoing to say yes.

CHAI RPERSON PACKER: Ci ndy?

DR GRINES: Yes.

DR. D MARCO  Yes.

DR MOYE: No.

DR. CALIFF: Can | have a nonment?

CHAI RPERSON PACKER: Yeah, you can say
anyt hing you want as |ong as you vote yes or no.

DR. CALIFF: 1'mgoing to vote yes, but
the only reason is because this is every bit as
m serable as every other antihypertensive database
that we've seen

DR MOYE: Well, then why are we conpel | ed
to repeat the m stakes of the past?

DR. CALIFF: Well, I want to coment on
that. | think what the Commttee has said after al
this discussion is that we're convinced that there is
LFT abnormality. W don't know the «clinica
significance of it, and we don't even know if it's
different than the other sartans that have already
been approved.

As a mtter of public policy [I'm
generically opposed to punishing an individual entity
at an arbitrary point in tinme unless there is a

general policy decision made that equally affects
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people that are in a very conpetitive business
envi ronment .

To the general question of should we
change the rules for hypertension approval, the
solution to this problemis obvious, that if you did
an outcone study and showed whatever the size it took
that you reduced total nortality, stroke and heart
attack, any rate of LFT abnormality woul d be okay if
in the balance it was outweighed by the benefit in
terns of reduction of the reason that we use the drugs
inthe first place.

Lacking that in this case, as in all
others, | would vote yes.

CHAI RPERSON PACKER:  JoAnn.

DR. LI NDENFELD: 1'mgoing to vote yes.
DR KONSTAM |'mgoing to vote no, and |
woul d say, first of all, that |I'm not convinced that

based on what we've see, that it's a uniquely
ef ficaci ous anti hypertensive agent. So it may be, but
I'"mjust not convinced of it fromthe data that we see
to this point.

And in light of that, | continue to be
concerned with the LFT abnorrmalities, and I'mgoing to
slip in a cormment on 6(b) because it goes into ny

rationale about voting no, which is if | saw a
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convincing trial with a | arge enough n that indicated
that the signal of LFT abnormalities was no greater
with tasosartan than it was with, say, |osartan, then
| mght not be reassured that there's no significant
hepatotoxicity, but | would be reassured that the
signal is no different than other sartans, and that
woul d, based on the experience that exists out there
with other sartans, would permt nme to think of
approvability.

So ny answer is no.

CHAI RPERSON PACKER: || eana.

DR PINA I'mgoing to vote yes, and |'1l]I
save ny comments for when we conme to question seven

CHAI RPERSON PACKER:  Dan.

DR. RCDEN: Yes.

CHAI RPERSON PACKER: Barry?

DR. MASSI E: |'"'m going to vote yes, as
well. Just a couple of coments. This is a little
bit goi ng agai nst what Ray's instructions to us as a
jury in the beginning because | have a |ingering doubt
that it m ght be nore hepatotoxic than other agents,
but it's a real lingering doubt, and I'm really
concerned about Bob's el egantly phrased paragraph on
perverse incentives, and in that sense | agree with

Rob's comments about trying to maintain a constant
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st andar d.

In fact, if we want to know about LFTs in
sartans and we di scourage their neasurenment, we m ght
not get the answer until we have a | ot of people who
are dead.

CHAI RPERSON PACKER: My vote is yes
actually for reasons very simlar to Rob's, and |
think that the concept of creating perverse incentives
here is an inportant issue.

DR. KONSTAM Can | comment on that? |
think if you encouraged nore direct conparative
studies, | think you would not get into the probl em of
adverse incentives. | think if we had a bit enough --
| mean, ny only probl emabout the | osartan conparison
is that it wasn't big enough. So if you had enough
direct head-to-head conparison, | think in this sort
of situation where you have other agents in the sane
class and there is a possibility that you're
overseeing it because of a difference in the protocol,
you could solve that problem by doing head to head
conpari sons.

CHAlI RPERSON PACKER  Yeah, but that sol ves
only one di nensi on.

DR KONSTAM  Well, but it's an inportant

one.
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CHAI RPERSON PACKER: The real issue here
is is this drug hepatotoxic, not is it nore
hepatotoxic than any other drug, and if it 1is
hepat ot oxi c, how does that factor into your

calculation of risk to benefit relationships --

DR. KONSTAM | agree.

CHAlI RPERSON PACKER:  -- for | owering bl ood
pressure.

DR.  KONSTAM | agree, but the issue
before us is a signal. kay? It's not clinica

hepatotoxicity because we don't see any clinical
hepatotoxicity. Al we see is a signal, and we're not
sure what the signal neans.

And if we knew that that signal were no
hi gher than the signal that really exists for other
drugs that have two mllion patient-years, then that
woul d make nme nore confortable that the signal is not
that inportant.

DR. LI PI CKY: Wll, we'll need to take
this up sonetinme, | guess, in the near future, but |
don't understand what people are talking about
because, you know, this business of comparing drugs in
this area, you know, are 40 and 80,000 patient trials,
and on top of that, there's no positive control that

| can know of using.
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| guess 25 mlligrans of reserpine once a
day and 200 m | ligranms of hydrochl orothiazi de woul d be
a good positive control, you know, and so it's uncl ear
to ne exactly what people are referring to or what the
al lusi ons are toward.

| understand what the orientation is and
why one wants it, but | don't think you can find out
whether this liver toxicity is real or unreal and
whether it's like other sartans or not I|ike other
sartans outside of, you know, a very, very large
control trial, sonme 20, 40,000 patients, | should
i magi ne.

CHAlI RPERSON PACKER: Yeah, | actually
think that that relates to nunber seven. So let's
nove to nunber seven and | think we'll answer your
guesti on.

And the vote was nine to two in favor of
approval for hypertension.

Okay. Question seven can be quite |ong
and tinme consumng, and | just want to remnd the
Commttee that the cafeteria closes at two o' cl ock.

(Laughter.)

CHAI RPERSON PACKER: So there are many
conponents to nunber seven, and let ne say that there

is a conmponent of post marketing study. There is a
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conponent of nonitoring, and there is a conponent of
| anguage about the effect on the liver, which may or
may not refer to other sartans, which is the specific
guestion for nunber eight.

Let's take those in reverse order, and
what | really would like the Coomttee first to say is
what shoul d the | abeling say about the effect of the
drug on the Iliver specifically with respect to
tasosartan or with respect to other sartans. Let's
not deal with nonitoring, and let's not deal w th post
mar ket i ng studi es.

Ray, your question was on post marketing
studi es or conceptually even premarketing studies if
the Conmmttee felt it was necessary.

DR. LI PI CKY: Vell, no, | think you' ve
answer ed t hat.

CHAI RPERSON PACKER: Well, we said yes.

DR LIPICKY: You' ve already said approve

CHAI RPERSON PACKER: W did say that.

DR LIPICKY: You didn't say wait.

CHAI RPERSON PACKER: That's correct.

DR. LI PI CKY: So I think this is post
mar ket i ng.

CHAI RPERSON PACKER: Ckay. Udho.
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DR THADANI : Yeah, | think there's little
doubt that tasosartan does produce abnormalities on
the liver functions as by ALT and AST do increase in
patients exposed to this drug,a nd the placebo
controll ed studies, patients were discontinued from
the nedication because of LFT abnormalities, i.e.
levels two or three tinmes normal, and so the | abeling
wll have to say that, that the drug causes
abnormalities in enzynmes, liver enzynmes, which
necessitated di scontinuation of the drug in X nunber
of patients, and that has to be followed in the
instructions to the physicians who are going to
prescribe it. So | think that should go in the
| abeling as far as |'m concerned.

CHAI RPERSON PACKER: Barry.

DR. MASSI E: Yeah, | think we did vote
that this drug does seemto be associated with nore
abnormalities of liver enzynmes than placebo, and |
think that needs to be in the |abeling as a result.

| would also say that in the relatively
[imted experience, there's no evidence of clinical
liver disease, and then | woul d add anot her sentence
whi ch says that other sartans have been associ ated
with hepatic failure and sonetines fatal, and I would

put all of that in the |abeling.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

219

CHAI RPERSON PACKER: But, Barry, if you
say that, that other sartans have been associ ated,
you' re doing two things. One is you're taking the
threshold for Bob Fenichel's survey up to the |evel of
reality, and --

DR. MASSIE: Well, | think it has to be
confirmed. I'msorry. None of us has seen the data
that Bob is tal king about.

If the agency is convinced that other
sartans have been associated with liver failure, |
think that belongs in the sane paragraph of |abeling.
| f the agency is not yet convinced of that, then it
shouldn't say it.

CHAI RPERSON PACKER: O her di scussion on
this issue?

What |'m doing is as everyone's speaking
formul ating certain points that everyone would like to
see, and then we'll take a common vote on all of that.

So far the points that woul d be incl uded
in labeling woul d be that the drug increases LFTs and
woul d nention how frequently; two, that in the
clinical trials done to date there have been no signs
of clinically synptomatic liver disease; three, that
there have been reports of clinically significant

liver disease with other sartans, if that's confirned;
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and |I'm going to anticipate this, that data are
| acking at the present tine that despite the absence
of clinically significant liver disease, that this
drug is not hepatotoxic or different in its
hepatotoxicity from ot her sartans.

DR. THADANI: Also | said that the drug
was withdrawn in a certain nunber of patients because
of liver function abnormality.

CHAI RPERSON PACKER:  Yeah, okay.

DR. THADANI : That has to be stated, |
t hi nk.

CHAl RPERSON PACKER: (kay. That woul d be
inthe initial Iine.

DR. THADANI : R ght, yeah.

CHAI RPERSON PACKER: So | et nme nake sure
that | have all of these points. First, that the drug
has been associated in increase in transam nases which
have led to withdrawal of a certain percentage of
patients; that these increases in transam nases have
not been associated to date wth <clinically
synptomatic liver disease. However, the date are
| acking as to what the effects of this drug will be on
the risk of clinically significant |iver disease in a
broader population or with |onger experience or in

real life situations. One can craft the |anguage in
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a regulatorily acceptabl e fashion.

That there have been reports of clinically
synptomatic liver disease with other sartans, and the
data are not available as to whether this drug is any
different than the other sartans in that respect.

DR THADANI : | think you probably want to
put another caveat. In the patients in whomthe drug
was not withdrawn, it has not been associated with
liver disease.

CHAl RPERSON PACKER: Ch, the goal here is
not to wordsmth.

DR. THADANI: Ckay. Very good.

CHAI RPERSON PACKER: | just want to hit
t he highlights.

DR. Di MARCO | think that Udho is
bringing up a point, that you have to nention two
factors. One is are you going to nonitor for these,
and what do you do if you get a sign, and | think so
you have to nention --

CHAI RPERSON PACKER:  Yeah, yeah, yeah.

DR. Di MARCO -- that sonme of these are
transient.

CHAI RPERSON PACKER: That's the second
guestion, second question. GCkay?

DR. Di MARCO But you have to say that
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sonme of these may be transient and resolve on their

own, whereas sone may persist.

CHAI RPERSON PACKER: Okay. |I'mgoing to
try again. Maybe |I'll succeed. Yes, |l eana?
DR. Pl NA: | would add actually the

percentages if possible of elevations because sone
clinicians may see two tines elevations and say,
"Well, 1 wouldn't consider that significant," and
sonebody else may. So | would specify the |evel of
el evati on.

CHAI RPERSON PACKER: Okay. Let me try
again. |'mlooking up and down.

That there have been reports that in
clinical trials with this drug there has been a
certain incidence of LFT abnormalities; that in, let's
say, the majority of cases the LFT abnormalities were
a certain height, three times greater than nornal
that in the majority of cases these increases were
transient, but in sone cases led to wi thdrawal of the
drug, in a certain percentage of cases; that there
were no signs of clinically synptomatic disease.
However, there have been reports of clinically
synptomati c di sease with other sartans, and the data
are not available to distinguish this sartan from

other sartans in terns of whether the risks are
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greater, the sane, or |ess.

DR. THADANI : That's okay.

CHAlI RPERSON PACKER:  Does anyone di sagree
with that?

(No response.)

CHAlI RPERSON PACKER: Let's go on to the
next question. Mnitoring: what wll we recomend
for nonitoring?

Does anyone think that no nonitoring
shoul d be done?

(No response.)

CHAI RPERSON PACKER: Ckay. Does anyone
want to propose, Udho, a nonitoring schedul e?

DR THADANI: | think I'd really like to
see the -- | think you have to | ook at the database,
how t he patients were withdrawn, at what week, because
if you go by the study design and the placebo
controlled study nonitoring, you have to say it's
every week because, you know, we paid a lot of
attention toit. Nowyou live by it, and | don't know
if I saw the enzyne level twice or three tines norma
at week one I mght withdraw. It mght be a blip, but
| don't know.

So | think I would really like -- |

haven't seen the detailed data, but each week of
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enzynmes, and given the database, you're al nost stuck
here that it should be frequent nonitoring because |
really don't know.

| may be wong, but | think if they could
say that LFT abnornalities at nonth one are no
different than at week two or nonth two and three,
then | think FDA should be given sone | eeway to adj ust
to that.

CHAI RPERSON PACKER: As | understand it,
the FDA in the past has been very nonspecific about
its nmonitoring guidelines and has used the word
"periodically."

DR. THADANI : Yeah, but | --

CHAI RPERSON  PACKER: To descri be
nmoni t ori ng.

DR. THADANI : Yeah. M concern here is
that there were sone patients that were w thdrawn, and
the withdrawal rate probably is slightly higher, and
that was driven by the LFT abnornalities, and | don't
know i f LFT abnormalities at nonth one-two versus week
one and two. Then | think one would like to | ook at
t he dat abase and decide on that and just rather than
show ng a very weak statenent, do whatever you want.
| just want nore reassurance the patients who are

wi thdrawn woul dn't run into troubl e because that's the
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| ast thing a physician wants to do, is |let the patient
devel op jaundice. It nmay be a mnority, but | think
one should put a caveat there as far as |' m concerned.

CHAI RPERSON PACKER: | | eana?

DR PINA | think the reality is that the
physi cians are not going to nonitor this frequently,
and they're not going to give an antihypertensive
agent to a patient who's otherwise doing well and
bring them back every week. | can just see the health
care organi zations telling you that you can't do LFTs
on a weekly basis.

But | do think that we can include the
timng after dosing or after exposure to the drug that
the LFTs were nost likely to be elevated, and then
allowthe clinician to do a serumtransam nase at that
time and allow the clinician the free rein to do so.

But | think we should give them an
approximate tinme at which the el evations were seen,
whet her it was six weeks, eight weeks or three nonths
after exposure to the drug.

CHAI RPERSON PACKER: Again, for the sake
of time let nme suggest the foll ow ng. Since it
appears as if fromthe clinical database that exists,
as well as sone of the post marketing data that the

period of vulnerability here is within the first two
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months or is it longer or do we not know?

DR THADANI: | think it is tinme dependent
fromthe database we have seen because your i ncidence
on open | abel was a bit higher. | realize there are
probl ens there.

CHAI RPERSON PACKER:  Yeabh.

DR. THADANI : So not only the -- it's
duration dependent, too, because the studies do not
show as much. So | think it's both time dependent
there as well.

CHAI RPERSON PACKER: Ckay. Ray?

DR THADANI: So | think it would be nice
to know fromthe database.

DR LIPICKY: It really does depend on the
specific drug that you' re tal king about, and it's not
clear to ne since we haven't seen any evidence of
liver disease in this data base that there is any
basis for, if you want to be data dependent in your
recommendation, that there is any basis for making a
recommendat i on.

If you don't want to be data dependent,
you can nmake a recomendati on.

DR. THADAN : You only brought in the
pati ents who were dropped. You don't know whatever

happened to them had they not been dropped.
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DR. LI PI CKY: | just said there's no
data --

DR. THADANI : No dat a.

DR LIPICKY: -- upon which you can base
your reconmmendati on.

DR THADANI : Sure.

DR. LI PI CKY: You have to nmake it data
i ndependent .

CHAI RPERSON PACKER: Barry, then Dan.

DR MASSIE: Yeah. | mssed ny chance to
raise ny hand and say | didn't want nonitoring. I
don't know how we can recommend nonitoring here. |
woul d like to recommend a post marketing surveillance
study that includes neasurenents in, you know, a
certain nunber of patients that we could then
associate with sone sort of clinical outconme, a |arge
nunber .

But to pick a tinme and say, "Draw LFTs,"
based on what we know here, | don't know how | could
recommend t hat.

DR.  PI NA: | want to clarify. ' m not
saying put in there, "You nust draw bl oods,"” or, "you
shoul d draw bloods.” | would just give thema tine
peri od based on the data, and then let the clinician.

| agree that | think we need post
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mar ket i ng studi es.

DR LI PICKY: But what data woul d you use?
W have no people who got clinically sick, and you al
are saying approve it because you don't know if the
liver enzyne el evations nean anything. So what data
woul d you use?

DR. PINA: | would use the elevation of
ALT, the three plus where our consultants here told us
that they may start to be concerned.

CHAlI RPERSON PACKER Ray, what do you want
to hear fromus in this regard? | think it sounds as
if what we would like to be able to do is to inform
physi ci ans about what is known about the tinme course
of this.

DR LIPICKY: Fine. | think we have heard
enough to be honest.

CHAI RPERSON PACKER: Ckay. (ood.

(Laughter.)

CHAI RPERSON  PACKER: Post marketing
st udi es. How many of you would suggest that there
should be a post marketing study? Does anyone say
that there should not be a post narketing study?

DR. MASSI E: Can | ask what the post
mar keti ng study woul d acconplish?

CHAI RPERSON PACKER: What woul d a post
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mar keting study acconplish? Wll, depending on how it
was designed, it could define the incidence of LFT
abnormalities in the general population, and it could
foll ow up on those abnornmalities and see the extent of
clinically significant liver disease with a very |arge
n.

DR. MASSIE: | think that's a reasonable
answer. On the other hand, | think it wll be very
difficult to convince any reasonable IRB that a
prot ocol whose sole design is to find out how often a
potentially fatal drug effect occurs should be
conducted, and | would be interested to know people's
t hought s about what should go into a consent form

"W want you to take this drug because we
want you to participate in a study to tell us how
often this drug produces a potentially fata
abnormality."

So I think that the goals of the post
mar keting study need to be pretty explicitly defined
and ought to include sone sense of efficacy, as well
as collecting data by the way on safety. And we're
m ssing data on both of those.

DR. KONSTAM Yeah. You know, |'d agree
with the efficacy point, but I think that we have a

ot to learn about what the neaning of these LFT
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abnormalities --

DR. MASSIE: Yeah, but | don't think you
can get people to consent to a study whose goal is to
say, "How often does your SGOT go up or ALT go up, you
know, threefold or eightfold or tenfold?"

DR KONSTAM You can't get a consent for

t hat ?

DR THADANI: | think Dan's point is well
t aken because if our IRB | ooks at that, they'll think,
wel |, you guys have gone crazy because --

DR. MASSIE: Well, how about --

DR. THADAN : -- there is not denying
there is not any evidence.

DR. MASSI| E: -- Marv, to ask how often
peopl e drop dead during quinidine therapy?

CHAI RPERSON PACKER: Ckay. Let nme --
okay. Let's try to nove forward. Rob.

DR. CALIFF. | would say the real issue
here as it should be for any nedical therapy is what
benefits are there to the patient of the treatnent and
what are the risks, and right now we have a drug which
has not been shown to have a shred of benefit to the
patient for things that --

DR LIPICKY: That's absolutely incorrect,

Rob, just totally and absolutely incorrect.
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DR CALI FF: Wat patient benefit has been

noted --
DR. THADANI: It |l owers blood pressure.
DR. CALIFF: -- here?
DR. LI PI CKY: It has |owered the blood
pressure.

DR CALIFF: And if you die --

DR LIPICKY: And that is good for people.

DR, CALIFF. It's always good for people
to |l ower the bl ood pressure?

DR. THADANI : Yeah.

DR. LIPICKY: It has been in 27 trials,
pl acebo controlled conpared across every class of
agent that you wi sh to nane.

DR. CALI FF: And if | bled you into a
trash cash till your blood pressure dropped, that
woul d be good for you or | gave you arsenic and your
bl ood pressure dropped, that would be good for you?

DR LIPICKY: Wll, you know, you can put
it inthose terns, right? But there has never been a
trial that has neasured norbidity and nortality that
has |owered blood pressure that has not found a
treatment benefit.

DR. CALI FF: Well, I've got one tria

that's soon to be published where the drug that
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| owered the bl ood pressure nore was associated with
wor se outconmes than the drug that | owered the bl ood
pressure less. So --

DR LIPICKY: Well, okay. [|'d be happy to
| ook at it.

(Laughter.)

DR CALIFF: The point I'mtrying to nmake
is in general we prescribe treatnments to have patients
live longer or feel better, and you have endorsed that
for alnobst every other aspect of cardiovascul ar
di sease at least, and in this case we have no direct
evi dence. How about that? No direct evidence.

DR. LIPICKY: That's 100 percent true.

DR CALIFF: Al right. So it seens |ike
that the study, as the other drugs in this class are
currently doing, should be addressing the question of
how do you put potential hepatotoxicity in the context
of directly nmeasured patient benefit, and from that
perspective, if you did a trial that was | arge enough
to denonstrate a reduction in death and stroke,
what ever the rate of hepatotoxicity is within that, if
the overall effect is a patient benefit --

DR. LIPICKY: Yeah, but -- but --

DR CALIFF. -- then you have a balance in

favor of --
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DR LIPICKY: Fine. A large enough study
to detect a change in stroke, say, conpared to what?

DR CALIFF: Well, that's where soneone
could be innovative. It could be conpared to a
t hi azi de.

DR, LIPICKY: Fine. So let's conpare it
to a thiazide. So this would be a positive control
trial.

DR. CALIFF: Right.

DR. LIPICKY: It would follow the usua
rul e that have been enunciated, that is, you cannot
have | ess than X treatnent effect |ost.

DR. CALIFF: Sonething like that.

DR. LIPICKY: Fine. Can you define the
treatnment effect for thiazide?

Ckay. You haven't got a positive -- there
are bunches of trials, but | dare you to produce the
trial or even two trials where we'll be able to say we
can rely on this treatnment effect.

DR. CALIFF: And nmy point is we do a | ot
better comng to a consensus on what we think the
treatment effect is and doing an adequate size trial
than we are just throw ng these nolecules out to the
public and |l etti ng whatever happens happen.

It's not -- | nean, we don't have a
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perfect scientific way of defining the treatnent
effect of the currently effective anti hypertensives,
but to say because we don't have that we're going to
do nothing I think is not a very responsible --

DR. LIPICKY: That's fine, but again, |
think that this whole i ssue needs to be taken up sone
time when --

CHAI RPERSON PACKER: | think that's a
great idea.

DR LIPICKY: -- when the entire norning
can be devoted to it.

CHAI RPERSON PACKER: Great idea. Let ne
ask the Commttee though as a followup. There are
two types of post marketing studies that have been
proposed in the last five mnutes, one which is a very
large incidence and followup survey of LFT
abnormalities, but focused on LFTs.

The second is a true benefit-to-risk trial
whi ch assesses norbidity/nmortality and | don't want to
get into how that needs to be done, which puts the LFT
issues into a direct clinical perspective, not an
assunption based surrogate perspective.

So we have already said that we'd like to
recommend post marketing trial. Everyone agreed with

that. The question is what kind. So the first one is
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LFT safety based study, and the second is a true
clinical benefit-to-risk assessnent.

And l et us take a vote quickly through the
Commttee as to which you would prefer, and, G ndy,
why don't we begin with you?

DR. GRI NES: I|'"'m not sure that just
monitoring LFTs is going to give us anynore
i nformati on because we al ready have 4,000 patients in
t he database that have LFT neasurenents. So |'d |ean
nore toward one that could accurately neasure clinical
out cones, although I'mnot sure that we need to | ook
specifically at death and stroke. | thought the
bi ggest issue was whether there was any hepatic
failure.

CHAlI RPERSON PACKER: John?

DR DMARCO | think you could do it one
of two ways. You could either do a very large trial
and just look for clinical signs of hepatic failure
and forget other endpoints, or you could | ook at sone
ot her popul ation, such as a heart failure popul ation,
and nore carefully | ook for both a heart failure and
ot her outconmes because that would be an easier trial
to do and would be a | ogical extension for this drug.

CHAI RPERSON PACKER: But outcones or

safety?
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DR. DOMARCO Both in that second trial

CHAlI RPERSON PACKER: (kay. Lem

DR. MOYE: Yeah. If we are to be
conforted in the end that this drug is -- the changes
this drug is producing in liver function is benign,
then I think that we need two things. W need to
assure ourselves that we understand the true
preval ence of the changes, nunber one, and, nunber
two, we have to know what the inplications are for the
changes that we do see, which nmeans |inking the short
termchanges to | ong term hepato sequel ae, and |I don't
see any way other than a large post marketing trial to
answer those questions definitively.

CHAlI RPERSON PACKER: Rob?

DR. CALI FF: | nmean, | think ny viewis
pretty clear that there needs to be a clinical outcone
trial, and | would think to really nail down the exact
i nci dence of hepatic clinical injury would take even
a larger trial than the clinical outconmes study since
we al ready know the rate is going to be quite | ow of
clinical events.

You know, the real issue for nme is putting
the hepatic injury into perspective of what the drug
does to hel p patients.

CHAI RPERSON PACKER:  JoAnn?
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DR LI NDENFELD: Yeah, | think a clinical
outcone trial would be very valuable. | think that it
shoul d definitely include wonen and the elderly in a
hi gh percentage who have a bigger risk

CHAI RPERSON PACKER:  Marv.

DR KONSTAM  Well, you know, I'd like to
see this conpany do a trial focusing on safety with
regard to LFT abnormalities and relative to the
surrogate of blood pressure. | think that with regard
to -- | agree with everything that Rob has said, that
a true outcone study is what we need.

I'"'m not sure what we're voting on,
however. |'mnot --

CHAI RPERSON PACKER: W' ve been asked as
to what post marketing studies we would recomend to
this conpany, to the FDA for this conpany.

DR. THADANI : For hepatic enzynes.

DR. KONSTAM Yeah. |I'mnot prepared to
recommend to the FDA with regard to this conpany that
they be asked to do the definitive trial that Rob
wants done. I"d pull back on that particular
recomendati on.

|'d like to see that study done. [|'m not
sure that we need to lay it on this conpany.

CHAI RPERSON PACKER:  Udho.
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DR.  THADANI : If you're addressing
specifically the hepatic issue, since there was no
case of hepatic clinical toxicity in 4,000 patients,
and Bob Fenichel told us there are two patients who
have died out or 13 in several mllion. | think in
order to address that issue, you need a very |arge
sanple size, nore than hundreds of thousands of
patients. So | don't think you' re going to address
it.

Qoviously there will be vigilance to
report those patients.

If you're really worried about the
toxicity on the liver enzynmes is nore than your other
sartans, then | think you could do a conparative study
in a |arge enough database. They're shown at 200
pati ents. Maybe they should do a few thousand and
show there's no difference. Then perhaps we'd be
convinced there is no difference between the drugs.

That's all you coul d do.

CHAlI RPERSON PACKER: || eana.
DR.  PI NA: Yeah, | would like to see a
safety trial, and | echo what Lemhas said. 1'd |like

to see that these changes that are noted in the ALTs
do not bear any clinical significance for the patient

popul ati on.
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CHAI RPERSON PACKER:  Dan.

DR. RODEN: Well, I'"'mgoing to reiterate
again one nore tine. W're tal king about a surrogate
in terms of safety, and we're talking about a
surrogate in terns of efficacy.

| would love to see a safety trial.
don't think such a thing is ethically defensible. So
| think the only way to collect the safety data is
within the context of an efficacy trial. How such a
trial should be designed is not very clear, but an
efficacy trial, as well as post marketing surveillance
which | presune w il happen.

CHAI RPERSON PACKER: Barry.

DR MASSIE Yeah. | think this is a very
difficult question. The question is what's nore
i nportant or do we want to reconmmend two things. |If

we want to know about the liver function, we need a
huge trial, and not liver function because | don't
care nuch about Iliver function. Li ver disease is
going to take a huge trial.

If we want to know conparative liver
function with other sartans, a snaller conparative
trial which would give us sonme mniml -- it would
exclude a certain level of clinical liver disease if

you had 10,000 patient, 5,000 on |osartan and 5,000 on
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this agent. You would find out if there's a
difference in LFTs, and you'd rul e out sone huge rate
of clinical liver outconmes, but not any, not the type
that Bob has conme up with in the post marketing area.

| would tend to go toward that one. As
far as the clinical outcone study in hypertension
it's sonething that it's |likely the conpany may want
to do to get on the map as the fifth sartan, but it
won't answer the Iliver function question in any
meani ngf ul way.

So, you know, basically those are the
options. | don't see how we or probably the agency
can mandate any of this, except to continue to keep
close track on liver outconmes in this population
treated with this and other drugs of this type.

CHAlI RPERSON PACKER: M/ own view is
simlar to Barry. W really have a split vote on the
ki nd of post marketing with about half of us, in fact,
six favoring outcones and five saying that safety
shoul d be the primary focus, whatever gui dance you get
fromthat.

And | think there are issues related to
design which we have not even touched upon which we
shoul d touch upon at sone other tine.

We're going to skip question nunber nine
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because | really think we don't have tinme for it, and
it isn't particularly specific to this drug, but |
think we need to | ook at question eight, and we have
al ready recommended in the |abeling for tasosartan
that sone nmention should be nmade about LFT
abnormalities and/or clinically synptomatic disease
with other sartans. Does that nean that the other
sartans shoul d have that | abeling?

And Udho.

DR. THADANI: Cbviously | think the fact
you have to say the liver function test abnormalities
have been reported and give the incidence as it is
provided in this handout, and also | think if the FDA
is convinced that there are 13 cases of actual disease
and two deaths, | think that information should be
updat ed.

| think because you have the data, you
don't want to run into this hassle of one year from
now then there were not only two deaths. There m ght
have been 50 deat hs. So | think you should update
that information with those drugs where it has been
descri bed, and just put in the other ones which is not
know.

So | think, yes, it should be updated.

CHAl RPERSON PACKER  Ckay. Let ne for the
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sake of tinme sinmply try to make this a yes/no
question. Should the information that we've di scussed

be incorporated in the | abeling of other sartans? Yes

or no? Udho says yes, and, Barry, we'll begin with
you.

DR. MASSI E: It's very hard to vote
wi t hout having seen Bob's data. | think if the agency
is convinced that these other -- that sartans, two,

right now individual ones and when the third one
cones, that sartans can cause liver toxicity, clinica
liver disease, that that should be included in the
| abel, but | <can't tell them whether they are
convi nced yet or not.

CHAI RPERSON PACKER: Well, 1| think that
the | abel --

DR. MASSI E: | think the rest of this
stuff on the LFTs peculiar to this drug, it's very
hard to put that in the | abel in any other drug.

This has gone off. | think it's very
difficult to put all the things we carefully went
t hrough into any other drug, but when, | think not if
and | suspect when, we get enough cases of clinical
liver disease involving nore than two drugs that it
ought to go in there.

CHAl RPERSON PACKER: | think the |abeling
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that Udho was referring to would go sonething like it
woul d cite the specific incidence of LFT abnornalities
inclinical trials with that specific sartan

DR LIPICKY: Well, but that's fine. they
didn't distinguish thenselves from placebo, and |
woul d argue agai nst that because | don't |like to put
all kinds of garbage into |abeling that has no sense.

DR THADANI: It's nore than the pl acebo.
These are placebo controlled, right?

DR MASSIE: But there are so many agents
in which they neasured it once and they didn't see
much. | think there you have a perverse incentive,
that if you're going to conpare a drug that neasured
it every week for 16 weeks with an agent that neasured
it at the end of a 12 week study. | don't know how
you can do that.

DR. THADANI : But surely you could say
there's no difference between placebo controlled
trials, and yet you are seeing sone hepatic --

DR. LI PI CKY: VWhat do | want to put
garbage into the |abeling for?

DR. THADANI : Because the  hepatic
i ncidence of liver failure deaths. That's the issue
now.

DR LI PI CKY: Woa, whoa, whoa. You mean
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the post marketing reports? You don't know anyt hi ng
about that. You haven't even seen it. So pl ease
don't recomend that we --

DR. THADANI: No, no, no. That's what |
said. After you're convinced. | didn't say you have
to put it in. | f you are convinced you're getting

reports and you're absolutely sure there were no ot her

cause, | think there should be sonme -- if I'm
prescribing the drug, | ought to know at least this
coul d happen. That's all |'m saying.

DR. LIPICKY: So then the other sartans
woul d have | abeling that would say there have been
reports of X nunber of people who have gotten sick
fromliver disease, but nothing ever happens to |iver
enzynmes in controlled trials.

DR THADANI: Well, if that's what you --

DR LIPICKY: |Is that what you want to put
into | abeling?

DR. THADANI : Well, if that's what the
data woul d suggest that at the nonent.

DR LIPICKY: Well, | nmean --

DR. RODEN: Well, you can say that the
predictive value of serial routine nonitoring of |iver
function tests is not known or is not established

or --
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DR LIPICKY: R ght, and in the end --

DR RODEN. -- or is, in fact, nonexistent.

DR LIPICKY: And then another section in
t he ani mal pharnmacol ogy set says it was also clean in
animal s, and that has no predictive value either.

DR RODEN: Yeah, it's a situation where -

DR LIPICKY: Well, why am| putting all
of this garbage in?

DR. ROCDEN. | don't think you need to.

DR. LI PI CKY: Yeah.

DR. RODEN: All you need to say is there
are rare cases of sporadic -- | mean assum ng that the
review of the data shows it -- that there are rare
cases of sporadic serious liver disease. You m ght
want to say sonething about the synptons so the guy
who's reading the package insert knows that these
synptons are things that they should think about as a
problemw th |iver disease, and leave it at that.

CHAl RPERSON PACKER:  There's al so anot her
issue that if you're going to put this in |abeling,
are you going to tell people to nonitor for it. |I'm
sorry | nentioned that.

DR RODEN: No. No.

CHAI RPERSON PACKER: No. |'msorry?
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| guess what we are saying is when
sufficient data beconmes available in the post
mar keting surveillance to say things that can be said
that they will be said.

DR LI PI CKY: Yes.

(Laughter.)

CHAI RPERSON PACKER: And since the
present --

DR. LIPICKY: That's good gui dance.

CHAlI RPERSON PACKER: What's that?

DR. LIPICKY: That's good gui dance.

CHAI RPERSON PACKER:  Yeah, and since the
present |abeling of tasosartan that we recomended
refers to the other sartans, | guess we are not
unfairly biasing the situation in a way that would
make us unconfortabl e.

Having said that, does anyone have any
ot her addi ti onal nodi fi cations, comment s, or
recommendat i ons?

(No response.)

CHAI RPERSON PACKER: If not, we are
recessed, and we w |l reconvene at 2:15.

(Whereupon, at 1:41 p.m, the neeting was
recessed for lunch, to reconvene at 2:15 p.m, the

sane day.)
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AAF-T-EERNOON S E-SSI1-ON
(2:26 p.m)

CHAlI RPERSON PACKER. Can | ask everyone to
take their seats?

W're going to begin this afternoon's
session. The session is a general discussion about
the eval uation, devel opnent, and approval of
i ntravenous drugs for the treatnment of heart failure.

The schedul e that you have before you is
in error. There will be no formal presentation by
Sanofi .

W do have in addition to the panel on the
podium two invited experts, who will be nonvoting:
Dr. Lynne Stevenson from Bri gham Wbnen's Hospital in
Boston and Dr. Christopher O Connor from Duke
University in Durham

Barry Massie is a tenporary voti ng nmenber
this afternoon, as he was this norning.

Al t hough generally speaking we do not
reserve tinme for public coment in the afternoon
session, there are those who are interested in IV
i notropic drugs, their use and devel opnent, and sone
of them are here with us today, and one of them
because of flight schedules, will not be able to be

here for the entire afternoon session and has asked
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for an opportunity to make a brief comrent before we
begi n.

Dr. Silver

DR. SILVER  Thank you, Dr. Packer, Dr.
Li pi cky, and nenbers of the panel.

M/ nanme is Mark Silver. |'m professor of
medi ci ne and Director of the Loyola University Heart
Fai lure Center and Associate Director of the heart
transpl ant program at Loyol a.

Li ke many of you, | spend ny tinme caring
for patients with advanced heart failure and those
awai ting heart transplantation, and |I want to thank
the panel for bringing to light this discussion on the
use of inotropic agents.

| believe the reality is that when these
drugs were approved we did not and coul d not envision
what heart failure would be like in 1998. Patients
awai ting heart transplantation for nonths being
supported by continuous use of inotropic agents, heart
failure being the | ead cause of adm ssion for patients
over the age of 65 with a fixed and sonetines punitive
rei mbur senment schedul e.

Therefore, | think we really have at hand
an eclectic and outdated and inadequate database to

answer the questions regarding inotrope use, and |
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really just wanted to nmake the conment to urge this
panel to help in the devel opnent of proper questions
and trial designs to answer the questions that we have
today and for the future.

Thank you very nuch.

CHAl RPERSON PACKER  Ckay. Thank you very
nmuch.

This afternoon's session does not have
formal presentations as part of. The divi sion has
asked the Committee to consider a broad range of
topics related to devel opment of 1V drugs for heart
failure, and those topics are enbodied in the
guestions whi ch have been distributed to the Commttee
and is available to the audience.

| want to draw your attention to the first
par agr aph of these questions. The division wi shes to
draw the Commttee's attention to issues that arise
during the devel opnent and eval uati on of intravenous
medi cations for the treatnment of heart failure. Such
a nedication may sonetines exist in an oral, but
sonetinmes in an intravenous formulation.

Sonetinmes the i ntravenous formul ation wl|l
stand alone, as in the case of dobutam ne. Sonetines
it will be coupled with an oral formulation, as in the

case of anrinone and nilrinone.
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Now, devel opnent of the oral formulation
may be concurrent wth that of the intravenous
formulation or the oral forrmulation may have been
devel oped earlier or later. |In either case the oral
formulation may or may not turn out to be useful
That is, the oral fornulation my eventually be
denonstrated to carry a survival benefit, a
synptomati c benefit, both or neither.

Now, the division would like to rem nd us
that there are four scenarios in which one can apply
an intravenous preparation and can be a target for
drug devel opnent .

First, when a patient is tenporarily
unabl e to take a nedication by nouth, the intravenous
formulation will meke continued therapy possible by
bridging the gap of a small nunber of mssed ora
doses, possibly doses of a nedication different from
t he one being pursued for approval.

Second, when a patient sustains an acute
deconpensation of heart failure, the intravenous
formulation will be used for a day or tw in the
i ntensive care unit.

Third, when nyocardial dysfunction in a
patient with or without heart failure devel ops during

cardi opul nonary bypass, the intravenous fornulation
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can facilitate the weaning fromthe bypass punp.

And fourth, when the patients are nore or
| ess stable, the intravenous fornulation will be used
intermttently or continuously for maintenance or for
prophyl axi s agai nst deterioration, and this represents
the four settings in which intravenous therapy can be
reasonably used, and not all of these settings were
antici pated when nmany of the drugs that are presently
approved for intravenous use were nmade commercially
avai |l abl e.

Now, in general, intravenous drugs for the
treatnent of heart failure have historically been
approved after adequate denonstration of dose
dependent and appropriate henodynamc effects,
general |y speaking a decrease in filling pressures or
an increase in cardiac output or other effects in
patients with acute or chronic heart failure, and in
maki ng these deci sions, the division has nade several
assunpti ons.

First, that the drug would be used only
occasionally in any given patient; and then for no
nmore than a day or two, always when the patient was
hospitalized for the treatnment of severe acute heart
failure.

Second, that although standard henodynam c
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changes cannot be defined, that 1is, one cannot
specifically identify what drop in left atrial
pressure is always desirable, a clinician may be able
to titrate a drug through its effect on henodynam cs
by nmonitoring sonme other physiologic variables or
clinical variables so long as there is a predictable
rel ati onshi p between dose and t he henodynam c effect,
not that the same dose will have the sanme effect in
every patient, but at |east the useful dosing range
can be defined, and dose response relationships for
the various henodynamc effects can be at |east
qualitatively predicted over the specified range.

A third assunption. Wen a safe and
effective chronic oral reginmen has been defined, the
concomtant target henodynam c changes have been
descri bed because it woul d nake sense that these sane
changes are appropriate in acute and chronic heart
failure and could be a target for intravenous therapy.

And fourth, the fourth assunption, when no
oral reginen exists, the short term henodynam c
effects are suitable surrogates with short term
synptomatic benefit, and that no formal estimte of
the nortality effect needs to be obtained beyond
whatever point estimate it incidentally obtained,

probably with wi de confidence intervals, from the
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henmodynam c trial s.

So now we are being asked by the division
the follow ng question: should we reconsider the
current guidelines for the developnent of an
i ntravenous drug for the treatnment of heart failure,
and in particular, are you satisfied with the validity
of the assunptions which have gui ded the approval of
i ntravenous drug therapy to date?

So that is the questions which are being
posed, and what | woul d suggest is that what we should
begin with is a general discussion about how the field
of intravenous therapy for heart failure, one, may
have changed and, two, which assunptions in particul ar
are assunptions that may no | onger be considered to be
valid given the change in our perspective over the
| ast ten to 15 years.

The last drug, | think, approved for
i ntravenous use for heart failure was mlrinone in
1988.

DR LIPICKY: | believe so.

CHAI RPERSON PACKER: So it's been ten
years.

Ni troprussi de was approved in 1991.

Ckay. Marv, let ne ask you to begin and

review the first assunption or, for that matter, any
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assunptions that you would Iike to identify as being
assunptions that you think may no | onger be valid in
terms of the eval uation process.

DR LI PI CKY: MIton, before you start
t hat discussion, you wouldn't have to have that
di scussion if people didn't want to change the
gui del i nes.

CHAI RPERSON PACKER:  |'m sorry?

DR. LIPICKY: You wouldn't have to have
that discussion if people did not want to change the
gui del i nes.

CHAI RPERSON PACKER: That's right.

DR LIPICKY: So --

CHAI RPERSON PACKER:  Ckay.

DR. LI PI CKY: -- maybe people think
they're fine.

CHAI RPERSON PACKER: Wl |, we have heard
t he assunptions which underlie the present guidelines.
Does the Comm ttee believe that these assunptions are
all still reasonabl e?

And, Marv, why don't you begin to address
that question? And if they are not reasonable, why
are they not reasonabl e?

DR. KONSTAM  Well, | mean as Dr. Silver

pointed out, there certainly has been an evol uti on of
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practice, and | think that as these drugs were first
conceptualized to be used in the intensive care unit
for acute exacerbations of heart failure, there has
certainly been an evolution or a novenent toward ot her
uses.

| think that this first canme about wth
the view that short termuse of inotropic agents could
-- particularly dobutamne in the early '80s -- could
result in inprovenent in clinical status that could be
sustained for sone time, and that fromthere cane the
vi ewpoi nt that exists that there mght be a role for
intermttent use of these agents in order to achieve

a long termbenefit.

No, | nmean, | think that we really need to
revisit all of the assunptions. | think the first
question relates in ny mnd -- and | don't know what

you want to do, MIton, in ternms of going through
these or maybe | just could nmake sone comments --

CHAI RPERSON PACKER: | think general
comments first would be appropriate.

DR. KONSTAM  Yeah. You know, | nean, |
think to nme there are -- | could divide the gquestions
into two. To ne, first of all, the question is let's
assunme for the nonent that you are going to use an

i ntravenous agent with inotropic capacity for short
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term use. Wiy are you using it, and what Kkind of
effects would you like to docunent in order to prove
efficacy? That is, do we accept the fact that certain
henbodynam ¢ nmeasurenents are acceptabl e surrogates to
acute short terminprovenent in clinical status, yes
or no?

And if the answer is yes, well, what
exactly do we want to see in ternms of efficacy that
m ght represent a surrogate toward a short-term
i nprovenent in clinical status?

| guess that's one set of questions, and
t hen second set of questions really relates to |ong
term use, whether it be continuous or intermttent,
and therein I think we would wind up, | believe, al
agreeing that the goal should be clearly inprovenent
in |long term outcones.

And | think the question before us would
t hen be: do we have any evidence for a particular
agent that there is an inprovenent in long term
out cones, and what should be the criteria there?

So | think that where we are in the state
of the art as | understand it for approvability of

intravenous agents falls far short of what we need to

devel op, and | think that clinical practice -- said
another way -- | think clinical practice has gotten
SAG CORP.
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far beyond the regul atory process.

And why don't | stop there?

CHAI RPERSON PACKER: (Okay. |Ileana, just
sone general comments?

DR PINA: | think in the years that |'ve
been taking care of heart failure patients our
practice, as Marv has just said, has evolved.
Patients look clinically very different than they did
ten years ago, and | think our approach has becone
perhaps a bit nore sophisticated, a bit nore
physi ol ogi cal | y based, and so our therapies and our
approach to therapi es have changed.

W see a very large and rather ill group
of patients that are maintai ned on i notropes sonetines
for many, many nonths at a tine waiting for hearts,
and because of the UNCS criteria for what constitutes
a status | patient, and these patients fit that
definition, we need to keep themin the hospital at
this time on inotropes or with a ventricul ar assi st
devi ce pending transpl antati on.

There are patients, however, that are
extrenely ill, but that are sustained in an inotropic
agent and very often now being sent hone, and it's not
just happening in Philadel phia. It's happening

everywhere in the country, sent home on inotropic
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therapy, and we often see that as a last resort to
make the patient confortable and allow themto be at
hone with their famlies rather than being tied to an
| V tube inside the hospital

And this, of course, brings out a whole
other set of issues of end of |life care, et cetera.

So | think we've seen such a change in the
way that we approach heart failure fromthe days that
t hese drugs were approved and di scussed that | see it
as a wonderful thing that we're sitting here together
and going to revisit this issue and hopefully set down
sone new suggestions for guidelines as to the use of
t hese agents.

CHAI RPERSON PACKER: Barry.

DR MASSIE:  Yeah, | think, you know, what
the division does and, | guess, what this group
di scusses in approving a new drug or a drug for a new
indication, | guess, is defining three things. e is
whet her the drug is effective for that indication; the
second, the safety and of course the relative efficacy
to safety; and third is the dose of the drug to be
adm ni stered for those indications.

And | think as we nove beyond the ori ginal
idea that we had a treatnent that for a short,

intermedi ate period of tinme would sustain a patient
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until either the condition passed or an oral reginen
was devel oped to acconplish the efficacy goals has
moved on, and we really -- I'"'mnot sure for sone of
the uses that we currently have evidence for efficacy,
know edge of safety or really information about the
appropriate dose to be using in those settings, and so
| think it's quite appropriate to revisit these issues
and see if we can define that or if we can define how
it can be defined in the future.

CHAI RPERSON PACKER: Ckay. Havi ng said
that, |et us now as a panel go through the assunptions
and see if any of the present assunptions are stil
valid or perhaps all of themare still valid, but why
don't we go through them sel ectivel y?

Let nme enphasi ze the intent here is to get
t hrough nost of the questions, probably until about
guestion six or seven, within a very short period of
tinme. So we're not really tal king about extensive
di scussi on unl ess such di scussion is warranted.

Let me ask -- we'll just go through. Does
anyone in the panel still believe that the assunption
that an IV drug will only be used occasionally for a
day or two, that that assunption underlying the
eval uation approval is still valid?

(No response.)
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CHAI RPERSON PACKER: Does anyone in the
panel believe that a clinician who has sonehow deci ded
on target henodynam cs can approach those target
| evel s by dose titration so long as there's an orderly
rel ati onshi p between dose and effect?

The concept here is the rational e behind
evaluating or requiring that up to now that dose
dependency be established because one could not
identify a target henodynam c dose.

DR. LI PI CKY: MIton, before you get to
that part, I know I'mnot part of the panel, but 1'd
like to defend that first thing, okay, that first
assunption, and by nobody saying that that was stil
valid, does that nean that if | were going to devel op
an |V inotrope and | developed a one or two dose
reginmen for a patient and showed that whatever it was
you' re supposed to show under those circunstances,
that this panel would tell me to go honme? | cannot
get that approved?

CHAI RPERSON PACKER: No, | think that --

DR. LI PI CKY: | mean, there's nothing
wong wth that as a goal

CHAI RPERSON PACKER: Well, | think that
what the panel is saying is that's not the only way

that |1V drugs could be approved, so that the
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general --

DR LIPICKY: Right, but the --

CHAI RPERSON PACKER: -- so that the
general concept that one has a bl anket approval of an
|V drug for, quotes, heart failure --

DR. LI PI CKY: kay. So the lack of
supporting that statenment was not that that is not
okay.

CHAI RPERSON PACKER: It's just not the
only perspective that one can take of |V therapy.

DR. LIPICKY: kay, but I guess it would
be good to know whether the statenent has any
validity, okay, because you know, it could be that
that would not be a valid thing.

CHAl RPERSON PACKER: | think the sense is
that al though IV drugs can be given for a short period
of tinme and that a sponsor can request an approval for
short termtherapy for a day or two, it would need to
clearly define that that's what it was doi ng because
ri ght now the original assunption that that was the
only thing on the nmenu is no | onger necessarily valid;
that there are other ways that |1V drugs can be used.

DR CALIFF: | think what Ray is asking is
even if that was the case, is it necessarily the case

t hat because the other assunptions here are true for
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one or two days, that that would be a valid route to
approval .

CHAI RPERSON PACKER:  You nean --

DR. CALIFF: In other words --

DR. LIPICKY: Right.

DR CALIFF. -- let's say that it was not
ever going to be used nore than one or two days.

CHAI RPERSON  PACKER: Wuld that be
reasonabl e?

DR LIPICKY: R ght. That as a devel oper,
| would never intend it to be used in any other way
except one or two days. | can't control what doctors
do once it's approved.

DR. CALIFF: | nmean ny interpretation of
that question is are the surrogates that are listed in
the rest of this reasonable predictors of whether well
intentioned clinicians are helping or hurting the
patients they' re treating.

DR PI NA: | don't think it's the
statenment in itself. | think it's the statenent
sounds like it precludes the use for nore than a day
or two. In other words, it is not a desirable thing
to accept --

DR. LI PI CKY: No. That's incorrect.

That's not the way to read it. The statenent says
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just what it says, that is, it's okay to do that, and
if that's all you do, you develop a drug to be used
that way, that would be okay. What would you need to
do to develop a drug and that's what it would be
| abel ed for, as opposed to it being an assunption that
that data would then allow you to use it for an
eternity? Okay?

That's not the inplication of those words.

CHAI RPERSON  PACKER: Ri ght. The
inplication of the words is that a sponsor could
pursue this if it wanted to, and that would be one
path to approvability.

DR LIPICKY: Right.

CHAI RPERSON PACKER: Ckay. Lynne.

DR STEVENSON. 1'd just like to enphasize
what Marv said at the beginning, which is the issue
that we really do distinguish between acute therapy of
synptomatic heart failure in the hospital and chronic
t herapy of a patient out of the hospital.

| think the big changes that have occurred
over the last ten years are that we've found that sone
of the therapies that work acutely do not work
chronically, and conversely, that sonme of the
therapies that work well chronically are very

difficult to institute acutely.
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So | woul d suggest as we proceed that we
bear in mnd those two indications differently, and
whil e one drug m ght seek to get both of them that it
woul d not be assuned that one |eads to the other.

CHAl RPERSON PACKER: (kay. Let ne try to
-- because nuch of these subsequent questions after
this focus on the issue of endpoints, neasurenents,
and clinical settings which would constitute approval,
and so that the discussion that, Rob, you're
suggesting that we mght have or, Ray, you're
suggesting we mght have now actually is sonething
that comes up in just another question or two.

This is really nore to identify which of
the working assunptions you have had up to now we
think require additional discussion.

DR. LIPICKY: ©h, okay.

CHAl RPERSON PACKER.  So does anyone t hi nk

that the first assunption is still valid, and -- Udho?
DR THADANI: | think the first assunption
is still valid because at | east we get patients in the

Cl C who are sick enough they may require for two or
three days, and then they could go hone. So | think
the way it stands, there are hospitalized patients
that say you can use it occasionally in any given

patient. It doesn't say how often. It doesn't talk
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about chronic, and | think it's a very reasonable
thing to do.

And there are patients who really are in
Cass IV that are on everything el se you can have them

on, and they're not even on the list yet, and they can

go hone. |'ve seen those patients. So | think that's
still a valid assunption, at least in ny judgnent.
CHAI RPERSON PACKER: | think that the

target here, the way this question is phrased, is |
think a question that defines the basis of regulatory
action of IV drugs, and | think that perhaps a better
way of getting through this question is to have the
panel el uci date which assunptions may no | onger be as
valid now as they were in the past.

Cearly, | think we've heard al ready that
the concept that a drug woul d necessarily be used for
a day or two in a hospitalized patient with acute
heart failure, well, that's certainly an option, but
it's not the only option available to clinicians when
the IV drug is nmade avail able for commercial use.

And we can discuss the interaction of
short termand long termuse in alittle bit.

The question as to -- the second questi on,
which is whether the identification of a dose response

relationship is a good way of obtaining information on
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the efficacy of a drug. Up to now the efficacy of a
drug for 1V therapy has been defined not based on
synpt ons, not based on events, not based on clinical
endpoi nts, but has been based on the surrogate of
show ng a dose dependent effect in henbdynam cs.

I s that an assunption that we would Iike
to continue to have domnate the thinking of the
approval process?

Mar v?

DR. KONSTAM MIlton, |I'm not sure. I
wonder could we just take half a step back? | know
we' re not making too much progress, but | think maybe
-- and just refocus on what it is we're aimng at
here, and maybe we coul d then go back through these or
maybe we need to reword these a little bit.

You know, it seens to ne that, you know,
as Lynne was saying, that there may be a role for --
there is a role, | think, for intravenous inotropic
agents acutely, and then the question is going to be
if there is such a role, then what should be the basis
of approvability for that pur pose, for that
i ndication, for short termuse for patients who have
acute clinical exacerbations of heart failure.

And then the second issue is what should

be the basis of approvability for these agents if they
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were to be used differently from that, that is,
chronically whether intermttently or continuously.

It seens to ne that those are the two sets
of questions. | would not try to sort of pigeonhole
us into saying that --

DR. LI PI CKY: But 1(b) is pertinent to
each of the considerations that you wi sh to consi der.
What 1(b) says is that you know sonething about the
drug and you ought to define it --

DR. KONSTAM Ri ght.

DR. LI PI CKY: -- in ternms of the
rel ati onshi p between dose and its henodynam c effects.

DR. KONSTAM Right.

DR LIPICKY: And that that's inportant.
That's applicable to each of the specific
ci rcunstances you want to discuss, and you wll get a
chance to.

DR. KONSTAM Ri ght.

DR. LI PI CKY: The question now is: IS
that statement true or not true?

DR. KONSTAM So let's take it in the
sinplest sense. Let's say that -- maybe to clarify,
so if a conpany were seeking approval for a drug for
short term use in hospital in a patient who had

mani fested acute <clinical exacerbation of heart
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failure, would it be sufficient for approvability to
indicate inprovenment in henodynamcs with a dose
response relationship? 1Is that a reasonable --

DR. LIPICKY: Yes. Wuld that be a part
of the basis for approvability?

DR. KONSTAM Part of the basis.

DR. LI PI CKY: Because in each other
circunstance there will be nore and | ess information
that will be needed.

CHAI RPERSON PACKER: | have a sense from
readi ng the subsequent questions that the purposes of

this review would be best served by skipping this

guesti on.

DR. KONSTAM  (Cxay.

CHAlI RPERSON PACKER: And going on to
question nunber two because | think that we are
already well into the concept of what the different
settings are. W are well into the concept of what

nmeasurenents coul d be made and what neasurenents m ght
be inportant in the evaluation of a drug.

And what we may do, Ray, is cone back to
one at the appropriate tine.

So we have in the preanble defined a
nunber of clinical situations. The first one is acute

deconpensation of, you know, acute or chronic heart
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failure.

The second i s weani ng from cardi opul nonary
bypass.

And third is chronic heart failure.

And we are going to go through a series of
guestions first to identify which assessnents can be
made, can be nmade, and secondly, which assessnents are
i nportant for the program an for an approval by the
FDA.

So the first question, in the setting of
acute deconpensation, acute pulnonary edemn, and
chronic heart failure, which of the followng
assessnents can be made in a clinical devel opnent
pr ogr anf

And, Barry, do you want to take this?

DR MASSIE Sure. Well, | think that, in
fact, to sone degree each of these assessnents can be
made. | guess that's independent of how nmany are
practical to be nade.

Henodynam cs has been the standard and can
clearly be neasured for acute short term therapy.
Synptons can be neasured. Morbidity, | guess, in this
case mght be not terns of hospitalizations but tine
in the hospital or tinme in the intensive care unit,

and survival also could be neasured, probably not very
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practically in the nunbers.

| would add to this that nmeasurenents such
as renal function, which to sone extent is connected
with the ability to achi eve henodynamcs in terns of
diuretics would be sonething that one woul d al so want
t o neasure.

And then, of course, this is not safety
i ssues, but there are safety things you would want to
measure at the same tine.

CHAl RPERSON PACKER: (kay, Barry. You've
identified henbdynam cs, synptons. | guess to a
certain extent renal function, | guess, is one type of
eval uation of norbidity.

DR.  MASSI E: And then one type of
evaluation of henodynamcs one mght also say,
sonmething |ike that.

CHAI RPERSON PACKER: Ckay. You've said
that you think that conventional measures  of
hospitalizations doesn't apply here because of the

short term i nfusi on?

DR, MASSI E: Well, they're in the
hospi t al
CHAI RPERSON PACKER: Ri ght.
DR. MASSI E: In this particul ar
indication, they're in hospital. WelIl, I'massum ng
SAG CORP.
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that we are following on the nore traditional thing.
If this is not being done in hospitalized patients --

CHAI RPERSON PACKER: The assunption here
is a hospitalized patient.

DR. MASSI E: Right, and | forgot to
measure, but certainly blood pressure to sone degree
i s anot her henodynam c neasurenent that is not |isted
there, but one would want to | ook at.

CHAI RPERSON PACKER: kay. Barry, |et

e --
DR. MASSI E: If you're in the hospital

clearly one way of getting at -- boy, this goes on and

off -- is length of hospitalization and | ength of tine

in the intensive care unit, are neasures that have
sonme clinical neaning, as well as econom c neani ng.

CHAlI RPERSON PACKER: kay. Barry, the
Committee has had distributed to it a protocol that
Chris O Connor and his col | eagues have devel oped and
are conducting now at Duke which actually deals with
the setting of acute deconpensation, but neasures
nmorbidity in a sonmewhat different way. It measures
nmorbidity -- the therapy is given short term but
morbidity is measured during a foll owup period of two
nmont hs after a short term i nfusion.

Chris, do you want to -- the protocol has
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been distributed to the Coomttee, but do you want to
outline just the overall way that the protocol is
designed and its objectives?

DR. O CONNOR  Sure. Thank you, MIlton
| appreciate the opportunity to speak to the
Comm ttee.

This protocol concept really canme out of
a joint effort between the sponsor and acadenc
steering commttee, many of whomare in the room and
sonme on the panel, concern that there was not nuch
data | ooki ng at acute deconpensation heart failure in
the treatnment with inotropes or inodilators.

So a trial was designed to |look at the
inodilator mlrinone in a random zed fashion versus
pl acebo in patients with acutely deconpensated heart
failure wwth the primary endpoint to |look at tota
hospital days within 60 days, and that was hospital
days due to cardi ovascul ar events.

So not only did it take into account the
hospital day duration of the acute deconpensation, but
al so rehospitalizations that occurred within the next
60 days, and this was a trial that | ooked at a 48 hour
infusion of the therapy versus the infusion of a
pl acebo in a blinded fashion.

CHAI RPERSON PACKER: Ckay. So, Barry --
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Chris, why don't you stay up there for a nonent? --
Barry, this is a trial in which the drug is infused
short term but norbidity is neasured over a 60 day
foll ow-up period. Morbidity is not necessarily
measured during -- a neasurenent of norbidity is not
restricted to the tinme of the infusion, but includes
a period of follow up of 60 days.

So | guess if this protocol is any exanpl e
of what can be done in the setting of acute
deconpensati on, one could conceivably neasure
rehospitalizations after a therapy designed for short
termtreatnent of acute deconpensated heart failure.

DR MASSIE: | should indicate that | was
part of the panel that hel ped design that study, and
therefore it's not surprising that 1'Il say | think
that's a good i dea and anot her approach. | think that
ei ther approach woul d be sonmething you' d want to | ook
at and both approaches. Cbviously the norbidity in
that hospitalization, but certainly a foll owon issue
of norbidity neasured that way and presunably surviva
if the nunbers of patients are big enough is also a
reasonabl e way of assessing this.

But as a single exposure, I would al so be
happy to see that you could effect the short term

nmorbidity as well.
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CHAI RPERSON PACKER:  Rob.

DR. CALIFF: | think if we come back to
sinpl e concepts, and again, the broken record here, if
we give drugs to make people live longer or feel
better, then you have to define whatever period of
time you define as feeling better. You know, it could
be the short term One woul d wonder about whether it
woul d be worthwhile to give a drug that made people
feel better for a day and then they felt worse or were
nore likely to die.

And that's really why the 60 days was put
in there after considerable discussion, is that the
feeling was that it would only be worthwhile if the
benefit was at |east not going in the wong direction
over a period of time that was neaningful to a
patient.

So it's kind of getting back to the feel
better or live |l onger concept.

CHAl RPERSON PACKER:  Again, this question
is really directed toward what can be neasured, not
what nust be neasured, not what's the basis for
approval, and not what's the primary endpoint. What
can be neasured, and | guess what we've done is
identified two ways one can neasure norbidity short

termand during a period of |Ionger termfollowup even
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if the therapy is given short term

Udho.

DR. THADANI: | think that your protocol
probably doesn't address this question because here
the acute deconpensation is due to acute pul nonary
edema, and | don't think --

CHAI RPERSON PACKER: No, no, that's for
exanpl e.

DR. THADANI : Ckay, but the way | was
readi ng, because nost of the patients if they're in
shock are excluded, and the deconpensation heart
failure is a very different definition.

| have patients who get a |ot of edena.
They're not responsive, and they're short of breath on
m ni mal exertion. That's one deconpensation, but if
| see a patient wth acute deconpensation who's
actually going to lie flat, he's going to get
sonething to inprove his condition in that next 21 to
24 hours. | want himto be able to sit up wthout
bei ng short of breath.

Gobvi ously the surrogate endpoint, what he
does in the next 20, 30 days, is inportant, but |
think to ne acute inprovenent is inportant. Mortality
is an issue which you can address later. |f patient,

you know, is four below, he can't even lie flat, and
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what ever you're giving, whether it's nitroprusside or
whether you use inotropic agents to inprove his
function and he can breathe well, | think that's an
i nportant marker.

What ever happens subsequently nay be
relevant to us, but for that particular patient, |
think that's relevant as well. So | think you have
to, again, perhaps have two dissociations here, what
we're tal king about: really acute deconpensation or
rel ati ve deconpensati on where the patients are in the
ward and we drag them into the unit to do certain
t hi ngs.

DR O CONNOR: Vll, 1 think you're
correct in part in that the acute shock patients are
excluded fromthese patients, but nonethel ess, these
patients are sick, and the protocol doesn't exclude
the use of other therapies that can treat acute
pul nonary edensa.

DR. THADANI : Say if you had a patient
with pul nronary edema. You're not going to withhold --
you're not going in with placebo. At least | won't.
| don't know. You m ght. | don't think any |IRB
commttee is going to allow you doing that.

DR, O CONNOR: They can get other 1V

medi cati ons.
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DR THADANI : Sure.

DR. O CONNOR:  And you can get a ball oon
pump if --

DR.  CALI FF: Yeah, there are nitrates,
| asi x, norphine, all kinds of good treatnents for
pul monary edena.

DR. THADANI: They're on ACE, they're on
diuretics. Wth acute deconpensation with pul nonary
edema, how are you going to withdrawit? | don't know
how we can.

CHAlI RPERSON PACKER:  That's not the issue.
The issue is what can be nmeasured, and if we want to
know how it's done and what's prespecified and what
the primary endpoints are, that's a little bit later
on. The question is what can be neasured.

DR THADANI : | think what you can neasure
acutely is how the patient does. Does he |eave the
unit? To nme that's very critical at that point, and
then the rest is secondary.

DR. KONSTAM MIt, let nme follow up on

Udho's comments, and let ne just say that | really
applaud this protocol. | nean | think it's exactly
the direction -- it's an inportant direction to go,

and | applaud the investigators for heading in that

direction, of really trying to neasure outcones in
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association with acute henodynam c studi es.

But just really to say what Udho is saying
maybe in a different way is that I'mnot sure it's a
meani ngful question, MIlton, to stop it by saying can
you neasure it. Yeah, you can neasure anything. You

can neasure nortality. You can neasure anything you

want .

| assunme the question is asking for
meani ngful nmeasurenents, and | think that in that
[ight, | think one has to say: okay. Wat is going

to be the significance of this neasurenent? And let's
stop and think about it for a nonent.

Because you nmay be blinding the treatnent,
but if you are not -- and I don't think you can --
fully control all other treatnments, then you have to
say, well, if in fact an intravenous inotropic agent
IS achieving a henodynam c benefit, per haps
i nprovenent in renal blood flow and perfusion, you may
be accelerating diuresis, and then the control group
is very likely to wind up being nmanaged differently
because of the effect of the treatnent.

And, therefore, | think, you know, just
maybe to second the spirit of what Udho is saying is
that this nmeasurenent can be done, but it's going to

be |ladened by the necessity of the <clinica
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circunstance with a lot of conplexities, nuch beyond
what we're used to in looking at |long term outcone
trials that we've seen, you know, in other donains.

So, yes, you can neasure it, but you're
going to hit a |lot of problens.

CHAl RPERSON PACKER  Ckay. W'll get into
sone of these inalittle bit because we cover each of
these settings again in a nore definitive and
hi erarchal fashion

JoAnn?

DR. LI NDENFELD: Vell, | think that |
woul d say the sane thing. This was a good study, and
these are sone of the things we need to know. At
| east we're neasuring a definite outconme here, and
even if the other treatnents are different, | think at
| east we'll have data to | ook at.

So | think this is a good study, and |
think this is sonething that shoul d be neasured. WII
you be better for two nonths or in two nonths? |
think that's sonmething that's inportant to tell
patients, and | think this is one of the areas, this
short termtherapy, that's changed a lot in the |ast
ten or 15 years.

An awful lot nore patients are being

brought in for short term therapy. W're going to
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tune you up, and | think this is one of the biggest
changes, and this is just where we need sone nore
data. Does this really do any good?

CHAI RPERSON PACKER: COkay. Again, we'll
get into the what is valuable issue in just a nonent.

Let's nove on to question three. JoAnn
do you want to take this one?

I n t he setting of weani ng from
cardi opul nronary bypass, which of the follow ng
assessnents can be made? And | understand that that
sounds like an overly sinplistic way of |ooking at it,
but in sone cases the neasurenents the can't be made.

DR. LI NDENFELD: Ri ght.

CHAl RPERSON PACKER:  And this nmay actual ly
be an exanpl e.

DR. LI NDENFELD: Well, | think synptons
probably can't be nade in this setting, actual
synptons within patients on cardiopul nonary bypass,
but certainly henbdynam cs can be. There would be a
nunber of norbidities, tine to weaning from bypass,
ventilation time, 1CU stay. Al of those things could
be easily nmeasured, and certainly survival.

CHAI RPERSON PACKER: Ckay. So that
everything but 3(b) can be neasured?

DR. LI NDENFELD: Right.
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CHAI RPERSON PACKER: Ckay. Fourth --

okay. Barry.

DR. MASSIE: | was just going to say in
the norbidity, | guess clearly you would want to | ook
at assi st device need as well.

DR. LI NDENFELD: Ri ght.

DR. MASSIE: In addition to ventilation.

DR D MARCO But actually to sonme degree
even synptons can be neasured because you'll want to
| ook at the outconme. You m ght have sonet hing which
weans people from bypass, but they have poor
neurol ogic function, and so you may want to | ook at
sonmething two days later or three days later as an
out cone and then eval uate synptons at that tine.

DR. CALI FF: There's a great anal ogy
actually in the pediatric ICU data with weaning from
ECMO where there are agents that wll inprove the
weani ng from ECMO but actually | eave nore kids with a
disability or not getting out of the hospital.

So it seens like even in this case to
i gnore synptons woul d be a big m stake.

CHAI RPERSON PACKER:  Ckay. Many of you
have nenti oned various neasures of norbidity, and they
seemto be varied depending on the clinical setting.

We've heard nention of nunmber of hospitalizations,

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

282
l ength of hospitalizations, length of an | CU stay, use
of interventions, use of devices, need for energency
care.

There's a whole host of definitions of
nmorbidity, and one of the things that seens to
characterize heart failure is that since the sequel ae
of heart failure are so varied, | guess you could
define norbidity in a variety of different ways.

Ils there any guidance that we can or
shoul d give to sponsors in their pursuit of howto try
to identify what is a reasonabl e neasure of norbidity
in agiven clinical situation? Because, God, | don't
know how many neasurenents have been made, how many
ways it has been neasured, but it would probably be
fair to say that in alnost every clinical trial
everyone neasures it differently.

|s there a right or wong way of neasuring
it? | don't think that that's the case, but is there
a better or worse way or is it really entirely up to
the sponsor? Can the sponsor sinply define norbidity
in the way that it thinks would pick out the best or
nost favorabl e aspects of the drug, or do we think or
should the agency think that sone neasurenents of
norbidity are better than others?

DR. MASSI E: | think Rob brought up an
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excellent point. One nmeasure of norbidity or synptons
is what you can do when you | eave the hospital if you
| eave. | rmean obviously if you die, that's an
i nportant outcone. If you leave the hospital but
you' re hem pl egic or you end up not being able to go
home but rather to a nursing hone, et cetera, that's
a different type of norbidity.

| think I'"mnot sure when we get to assi st
devices and ventil ators. Those are cost issues as
well as norbidity issues, but | guess if you go on an
assi st device but you | eave the hospital quicker and
| eave the ICU faster, then it's not norbidity. It's
cost .

There's an intersection there. | guess
you really need to | ook at those factors in | ooking at
nmorbidity, but the end is, | think, the nbst common
denom nator is how quickly you get out of the |ICU and
how qui ckly you get out of the hospital and what your
status is when you | eave the hospital.

CHAI RPERSON PACKER: | | eana?

DR. PINA: Yeah, | would like to ask Ray
is there currently a list of items -- I"'msorry. |Is
there currently a list of items that you would
consider valid to assess norbidity? Does the agency

currently have sonmething, a working definition of
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nor bi di ty?

DR LI PI CKY: No.

DR PINA®  You know, we've discussed |ots
of norbidity itenms. | keep com ng back. Every trial
t hat IS now | ooki ng at rehospitalizations.

Rehospitalizations and | ength of adm ssion continue to
come back as a very inportant item of norbidity
because it also translates, as Barry was just
mentioning, into cost.

Exercise function is also sonething that
doesn't get neasured often after a hospitalization
especially if the patient is going to Dbe
rehospitalized again, but that can offer a very
obj ective sense of functional capacity, which al so has
a correlation not only to norbidity, but also to
survi val

So I would look at some very tangible
aspects and give a list, a basic list of what can be
considered itens to be |ooked at for appropriate
assessnment of norbidity.

CHAl RPERSON PACKER: | think the probl em
|l eana, that we mght have with exercise is that
although it mght correlate with things, the question
that arises is what is it actually a direct neasure

of, and this has been a pretty interesting discussion
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primarily in the area of oral drug devel opnent, and |
think the answers are not entirely clear right now
because clearly one would like to -- if you' re going
to actually say that sonething is beneficial, you want
to actually neasure that as directly as possible.

And | guess the closest thing that has
cone forward is that exercise tolerance is nore
closely related to synptons, and although it may
predict norbidity and nortality, it actually isn't a
measure of norbidity and nortality.

Wul d you agree with that?

DR. Pl NA: | would agree with that in
general, but | think that as an event of norbid
capacity, the inability to do anything is part of this
patient's norbidity profile.

|'ve been waiting for sonebody to also
enter the quality of life issue in here, which is one
of the hardest things to neasure, and | nean we've
argued at this in commttee after -- not these
Comm ttees, but other commttees -- as to how do you
assess quality of life, and for sone of these limted
patients, quality of life may be sonmething very sinple
and very basic as being able to do activities of daily
I'iving.

Now, how do you neasure that? That is an
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exercise function, and | don't nean by exercise
everybody has to be on a treadm||.

CHAI RPERSON PACKER: | think maybe one
thing we probably need to define is what we nean by
norbidity. | think that the way that we're using that
termis that synptons or clinical status or quality of
life -- and 1'Il group those together -- are
measurenments that you can nake of a patient at any
time you choose, whereas norbidity is the occurrence
of an event of the disease's choosing preferably or
t he physician's response to a di sease's choosi ng, but
can only be neasured at the tine that it occurs and
cannot be mneasured at a tinme that the protocol
prespecifies.

I s that reasonabl e?

DR. MASSIE: No. | nean one exception
| guess the word "disability" pops in. You can
nmeasure disability at the tinme you | eave the hospital
It wll be, you know, a neasure of the inpact of the
di sease process and the treatnments on norbidity.

| nmean it's really the opposite of
synptons, and | think particularly when you tal k about
comng off of cardiopul nobnary bypass, disability at
the end of that hospitalization may be a very

i nportant neasure.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

287

So may | toss that into the norbidity
equation, too?

CHAlI RPERSON PACKER: Rob?

DR CALIFF: Wwell, | mean, it seens |ike
your array is, again, remarkably sinple, and it's a
definition that you're focusing on, which are
difficult. | nmean, you' ve got death and you' ve got
bad things that happen to people that they woul dn't
like to have, and hospitalization represents that, and
you' ve got how you feel

The dinmensions that | think are inportant
are, first, the nore likely it is that you can neasure
the endpoint in every patient, the nore clear the
result will be. So death is good for that reason and
hospitalization is good.

And one of the problens with quality of
life is that there are many people in whom you | ust
don't get the measurenent at the tinme you want it, and
you're left pretending |ike those people didn't exist
or inputing sone value or doing sonething. No matter
what you do, you can't get out of the problem

But the other aspect of the endpoint which
| think is very inportant that this Commttee coul d be
hel pful on is cause specific versus all cause. I

think that the standard now in every field for
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nmortality is all cause, but what tends to happen in
heart failure trials I've noticed is heart failure
specific, hospitalization or norbidity, and that has
an attraction because it's nore powerful, but what if
you had a drug that was better for heart failure but
caused other problens? You wouldn't pick it up in
t he endpoi nt.

CHAl RPERSON PACKER:  Yeah, Rob. In fact,
| think that's why there is nore and nore novenent in
the area of heart failure to go to a |less cause
speci fic approach. | agree with you that that has
been the way it has been done, but | think nore and
nore there's an appreciation for howlimted or even
occasionally m sl eading that could be because a drug
could reduce hospitalization for heart failure,
increase hospitalizations for other cardiovascul ar
reasons. Perhaps digitalis is an exanple of that, and
clearly, if being in the hospital is a bad thing, if
your total hospitalization risk is not affected, but
your hospitalization risk for heart failure 1is
reduced, I'mnot certain there's nmuch to celebrate if
the goal is keeping the patient out of the hospital.

So | think that in all of these norbidity
measures it's not only what one should be neasuring,

but to try to nake it as general as possible to
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elimnate the possibility that one is getting only the

answer one i s seeking instead of a conplete picture.

Ray?
DR. LI PI CKY: Well, but | guess the
farther you get fromnorbidity and nortality -- and

|'"'m not going to try to define norbidity for the
monent -- is to closer you get to patients feeling
better, and the one disturbing part of everything
that's going on in the cardiovascular area is that
that doesn't seemto matter anynore. Okay?

And knowi ng that patients feel better is
|l ess and less investigated and, in fact, has all of
the problens that exist, you know, with quality of
life and synptom eval uation and all of that sort of
stuff.

And is it time to give that up?

DR CALIFF:. Well, 1'd like to comment on
t hat because we've done a |lot of work on quality of
life in various types of heart disease. | really
think it is fair to characterize heart disease for the
nost part as a chronic di sease punctuated by epi sodes
of feeling bad, but in between which nost people
actually feel pretty good.

So if you neasure, it's very hard to

measure differences in quality of life, particularly
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wi th gl obal neasures.

Then you can pick out particular elenents
of quality of life scales and find differences, but
when you ask for overall quality of life, it's nostly
domnated by the person's personality and other
aspects of their life and not their disease.

DR. KONSTAM  Well, you know, Rob, heart
failure though is the one condition in which that
mght be a little different as conpared to acute
ischemc events. | nean heart failure, of course, is
associ ated with exacerbations, but is also associated
with chronic persistent synptons.

So, you know, | think conceptually there's
a circunstance where answering Ray, you know, we
really should be | ooking at how patients feel, and |
think we have been getting away from it, but not
because people are feeling it's not inportant, but
nore because of a frustration that we don't know how
to measure it.

DR. CALI FF: Well, is it that we don't
know how to neasure it or that a | ot of studies have
been done and they've all been negative?

DR. KONSTAM Vel |, I think the
frustration is or the feeling is that we're not sure

how to nmeasure it, and perhaps part of the reason for

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

291

that is that there's been an inconsistency of
findings, and there has not been one quality of life
instrunment that has been universally docunmented or
accepted to clearly do the job.

Sol don't think it's a novenent away. |
think it's a frustration that we're not sure we know
how to neasure it.

DR. LIPICKY: Well, but it does lead to
the kind of nodel in your head that Rob just stated,
that is, that although you' re sick with congestive
heart failure so that you' re not normal and you're not
feeling well, that |evel of sickness is relatively
unaf fected by anything you do, and that all you do is
change the nunber of episodes where you need sudden
attention.

But the problemis is that really true or
is it that one, as you said, doesn't know how to
measure synptons and can't tell whether there is a
difference in the treatnents.

DR. KONSTAM Well, | mean, | think we
could ask the panel, but | think that there will be a
feeling that quality of life -- | think people wll
answer you in the affirmative, that know ng how peopl e
feel chronically and | ooking at health related quality

of life is extrenely inportant, and | don't think the
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panel would want to | eave you wwth a sense that we
don't think that's inportant.
| think that there's a trenendous

uncertainty in the field about how to neasure it.

That's all.

DR O CONNOCR  Well, certainly in acute
heart failure, right? | nean if you can't tell that
peopl e get better, | don't know where you can tell,
right? | nean is that not so, or is it that you can't

tell the difference from placebo because all kinds of
ot her things are going on?

See, |I'm not sure | understand what
anybody is tal king about at the nonent, including ny
sel f.

DR. MASSIE: Well, | was going to say if
you give an |V diuretic in a person wth upper
pul nonary edema and they diurese five pounds and
they're not short of breath anynore, | think we can
get that answer. | guess it's nore when you get past
that acute inprovenent, dealing with the vagaries of
up and down in the Cass IIl patient that's much
har der .

DR LIPICKY: Well, okay, but here part of
this stuff is acute. Okay?

DR MASSIE: Should be able to do it.
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DR LIPICKY: Should be able to do it you
think, tell whether people really get better.

CHAlI RPERSON PACKER: | think you shoul d be
able to do it, but I'm wondering whether one woul d
really bother. | mean | understand that there are
reasons to neasure quality of life, and I think I am
particularly understanding of that for a sort of
chronic, synptomatic disease, but in acute heart
failure, a patient cones in wth acute pulnonary
edema, and just suppose you had a drug that got them
out of acute pulnonary edema in five mnutes instead
of an hour. | just nmade that up, and the patient
really went from being in pulnonary edema to being
totally confortable.

|'mnot certain | would bother to neasure
quality of life scales in sonething |like that.

DR. KONSTAM Wl l, you just did, didn't
you? | nean | don't understand what you're saying.

You just made a quality of |ife judgnent.

CHAI RPERSON PACKER: | made a synptom
j udgnent .

DR. KONSTAM  Ckay, right.

CHAlI RPERSON PACKER: | didn't make a
quality of life judgnment. | didn't ask the patient --

DR KONSTAM Well, what's the difference?
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CHAlI RPERSON PACKER: -- what the inpact
of his lack of synptons were on his ability to carry
out activities of daily living.

DR KONSTAM | think we're quibbling. |
think we're quibbling. | think we're tal king about
synpt omatol ogy, and in the chronic setting we call
that health related quality of life, and in the acute
setting we call it synptons. | think we're talking
about the sane thing.

DR CALIFF: Well, now you're getting ne
wor ked up. | want to quibble with you a little on
t hat one.

(Laughter.)

DR. CALIFF. Synptons and gl obal quality
of life can be quite different. You may have a
m serabl e patient for other reasons who gets better
with regard to his heart failure, but hates being
alive just as much. 1In fact, we have many exanpl es of
t hat .

They're both inportant. | don't think
ei ther is uninportant.

DR. KONSTAM Yeah. Vell, we should
probably cut this discussion short because as we keep
going, we're going to wind up diverging.

CHAI RPERSON PACKER:  Ckay.
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DR. KONSTAM But |let ne just say that |
guess | would say ny view of this is that health
related quality of life is the only thing that's
i nportant other than keeping the patient alive, and
that synptomatology is one of the mgjor drivers of
health related quality of life, and that's the way |
woul d say it.

CHAI RPERSON PACKER: Ckay. Wiy don't we

go on to question nunber four? And let's see. I n
patients with chronic heart failure -- these are out-
patients -- which of the foll ow ng assessnents can be

made, and let ne take the prerogative of saying in
oral therapy we know that the answers here are we can
measur e henodynam cs. W can neasure synptons. W
can neasure norbidity. W can neasure survival, and
my guess is if we can do that with an oral drug, we
can do that with an IV drug. These neasurenents can
be made, and | can't see, unless there's anyone that
woul d di sagree with that, why we woul d have to spend
anynore tinme on this question.

DR. THADANI: The question is should you
make them

CHAl RPERSON PACKER: That's next. That's
the next series. That's the next series.

So, Ray, the answer is that we are
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providing to two, three, and four -- is, in fact, in
all of these settings all of these nmeasurenents can be
made. Even in the setting of weaning from
cardi opul nonary bypass, you can nake a neasurenent of
synptons a coupl e of days after surgery, and now you
want to have us eval uate which of them shoul d be nade
and which should matter.

DR. LIPICKY: Right.

CHAlI RPERSON PACKER And we're going to do
that in each of the clinical settings that we' ve just
di scussed.

What m ght be the primary endpoints, any
of the four that we've tal ked about or others, of
trials designed to support approval of an IV
medi cation used when the patient sustains an acute
deconpensation of chronic heart failure?

This is the clinical setting, acute
deconpensation of chronic heart failure. Generally
speaking, we are tal king about the 1V drug bei ng used
for a day or two in the hospital, short termtherapy,
and what should be neasured? What should be the
control treatnents, and what should count in terns of
approval ?

So that's the basis of this question, and,

Barry, do you want to take first shot at this?
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DR MASSIE: Yeah, and | think we've sort
of had this discussion in a sense, and | think Chris
O Connor's protocol gives you sone idea of the
het erogeneity of tinme points in which you could | ook
at it.

| think that if we're really specifically
| ooking at this setting, sonmebody cones in sick enough
to require an intensive care unit adm ssion, that
per haps henmodynamcs is a valid neasurenment. If it's
somewhat less than that, | think that's not a valid
measur enent of what goes on, and then again, synptons,
morbidity, and nortality are also inportant, and |
think we have to open up our tinme w ndows.

| think certainif they're on the far sick
end, how quickly they get out, that time counts, but
if they're dass Il patients, they probably woul dn't
get into an ICU anynore, | guess is one way of
| ooking, but if you are going to take people who
aren't barely surviving and aren't really needing to
be in an ICU, then |I think you have to | ook | onger
out, and | like the Chris O Connor protocol

CHAI RPERSON PACKER:  Ckay.

DR MASSIE: But henodynamcs, | think, is
the one we have to be nost careful at |ooking at

because they're appropriate neasurenents in a very
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narrow range of patients, | think, and I'm not sure
that that constitutes the vast majority of people who
are admtted, quote, unquote, w th deconpensated heart
failure.

CHAlI RPERSON PACKER: Okay. Barry, up to
now t he approval process for acute deconpensation of
chronic heart failure or just acute heart failure,
with the concept of short term IV therapy, this
approval process has had as its primry endpoint
henmodynam cs.

DR. MASSIE: Right.

DR. LI PI CKY: You already said that's
fine.

DR. MASSIE: But, no, | don't think --

CHAI RPERSON PACKER: Vell, you did say
t hat .

DR MASSIE: It is fine, but | think the
inmportant thing is even in those studies that up until
now have gotten these drugs approved, probably nost of
t hose patients don't neet ny narrow range of where
it's a valid neasurenent of outcone in the study.

I n ot her words, because we enroll patients
in those trials, and we've often brought in Cass Il
patients who were out of the hospital to cone in and

get 42, 72 hour infusion of a drug and show that it
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i nproved nore than placebo or equally or nore than a
conparator. Those are people who woul dn't have gotten
into ICUIif they weren't in a protocol.

So | think we have to --

DR LIPICKY: So as long as they're really
si ck, henobdynam c neasurenents are okay --

DR MASSIE: | think they're --

DR LIPICKY: -- as a basis for approval ?

DR. MASSI E: Right, but | think there's
very little -- because those patients are so hard to
deal with and so many of them mandate active therapy
even of this type of therapy, it's a little bit hard
to study those. So | really do think that in the
types of patients who have gotten |V drugs approved
before we have to |ook at broader neasurenents of
out cone than we have.

CHAI RPERSON PACKER: Barry, let ne just
focus this a Ilittle bit. The Committee has
previously said that one can neasure henodynam cs
One can neasure synptonms, norbidity, and nortality,
and you're saying that, yes, you can neasure them and
| understand you would neasure them but if a drug
didn't affect synptons or norbidity or nortality, but
did affect henodynam cs, you woul d consider that to be

all right?
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DR MASSIE | would consider it all right
only in a very narrow range of patients who are not
usually part of the package that gets these drugs
approved. So | guess you're sort of forcing ne to say
we should neasure other things and show they get
better, too.

DR LIPICKY: Don't let them

DR. KONSTAM  Yeah. Can | --

DR. LI PICKY: You're okay.

DR. MASSI E: No, I'm not sure |'m okay
because |'ve done enough of these trials nyself to
know that we're not collecting the henodynamc data in

the people in whomit's neani ngful.

DR. KONSTAM 1'd like to help Barry out
her e.

DR. MASSIE:  Ckay. | al ways appreciate
it.

DR KONSTAM Because, MIlton, | think

there is a novenent of this discussion in a certain
direction which in large part | agree with, but you
know, let's focus on this acute/severe exacerbation,
which the nost sinple exanple is acute pul nonary
edema, and | think here 1'd like to introduce or save
perhaps or nention the concept of an instrunment drug

per haps, and al so say that we could well cone to the
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conclusion that pul nonary capillary wedge pressure is
a useful surrogate for the driving force that results
in acute pul nonary edena.

So that if even sticking to our guns and
saying the only thing that matters is getting the
patient well and inproving their quality of life and
getting them out of the hospital, reduci ng
hospitalizations and reducing nortality, we m ght at
the sanme tine say, "Ckay, but if we know the drug is
safe and if we know that it achieves an acute
reduction in pul nonary capillary wedge pressure, that
that m ght well be an acceptabl e, valuable surrogate
in the circunstance of acute/severe pul nonary edena."

CHAI RPERSON PACKER: Marv, | understand
what you're saying, but nost people wth acute
pul monary edema hopefully are not swanned.

DR. KONSTAM That's okay.

CHAl RPERSON PACKER:  No, no. You know, we
gi ve them whatever we need to give them and it works.

DR. KONSTAM Ri ght.

CHAlI RPERSON PACKER  So t hat t he nunber of
people with acute deconpensated heart failure that
actually get a Swan Ganz WMat her (phonetic) are
actual ly people who are not only in pul nonary edens,

but hypoperf used.
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DR. KONSTAM Ri ght.

CHAlI RPERSON PACKER:  That is, they're nore
along the lines of cardiogenic shock --

DR. KONSTAM  (xay.

CHAI RPERSON PACKER: -- than they are
acute pul nonary edena.

DR. KONSTAM Ri ght.

DR. LIPICKY: So what?

CHAI RPERSON PACKER: And you're saying
that in -- | think what you're saying is in that
patient popul ation, you woul d use henodynam cs because
the pul nonary edema popul ation actually doesn't get
i nvasi ve neasurenents in the first place, in general.

DR. KONSTAM  Just a m nute.

DR LIPICKY: But they could for a study.

DR KONSTAM For a study. They could for
a study.

DR. LI PI CKY: They don't have to cone
inplanted in order to be involved --

DR KONSTAM | nean, | guess the question
is going to settle into -- MIton, | think what you're
driving at asking is: are there any circunstances
where we woul d accept henobdynam ¢ neasurenents al one
as the basis for efficacy as we have in the past, or

should we not do that anynore?
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And 1'd i ke to hear nore di scussi on about
this, but I'mat the starting point where | would |ike
to rescue henodynamcs a little bit in the setting of
patients with acute clinical exacerbations of heart
failure. | think that there is a place for
approvability on the basis of acute inprovenent in
henodynam cs based on what we know in terns of the
pat hophysi ol ogy of heart failure.

You know, | think 1'd like to see the
exact circunstance, but I'm not willing to abandon
that as a possibility as the basis for approvability.

CHAI RPERSON PACKER:  Udho.

DR THADANI: | think, you know, | beg to
differ with you that | think it could be a surrogate
marker. In 1998, or we used to put a |ot of swans.
Now it's very rare a patient gets swans unless he's
hypertensive. You know, you can get them out of the
hospi tal . Wen you're talking about acute
deconpensation, you have read Chris' protocol. Most
of the patients have nore edema, they're a bit nore
short of breath. W do swan just to put themin the
st udy. They may not be realistically acute
deconpensat ed.

Acute pulnmonary edema is a different

i ssue. So I'd like to see the synptons inproving
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t 0o0. You know, if you have a chest X-ray full of
fluid and you can see in the chest X-ray the fluid
goes away, that's your clinical marker, but usually
the patient always feels better. He can sit up.

Most of the tinme when you' re saying bl ood
pressure goes down, so does the patient's inprovenent
in acute situations.

DR. KONSTAM  Udho, let nme --

DR THADANI: |I'mnot sure that we want to
t ake just henodynam cs al one.

DR KONSTAM W're tal king about a tria
design for the basis of approvability. We're not
tal ki ng about necessarily saying everybody cones in --

DR. THADANI : You're tal king about acute
deconpensation. So | think you'll have to make sure
the patient has conme to you because of synptons. He
doesn't cone to you to tell you his cardiac output is
low. He can't walk or he's synptomatic. So | think
you have to go on synptons. You can't just say, "W
don't care about your synptons, you know. W' re going
to just increase your cardiac output, |ower your wedge
pressure, and we are happy with it."

So | think the two have to nove together.

CHAlI RPERSON PACKER: Rob?

DR. CALI FF: | can't believe this.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

305

really can't. | mean how many nore exanples do we
have to go through of surrogate endpoints before we
catch on? It seens like a virus that people have
caught in their brains where they are conpelled to
find these surrogate endpoints.

| mean if people really feel better when
you | ower the wedge pressure, then ask themif they
feel better, and if they say they feel better, you can
do a very small trial and get the answer.

But perhaps even nore inportantly, you
know, many of us were involved in a trial of acute
heart failure where we inproved the henodynam cs and
we killed peopl e.

DR. KONSTAM  VWhich trial was that?

DR CALI FF: The first trial, flolin.
It's a prostacyclin type drug. It lowers the wedge
pressure. It inproves the cardiac output. It was for
acut e deconpensated heart failure.

DR. KONSTAM  Wait. No, Rob, that was a
hone infusion. That was not -- it didn't kill people
during the first 12 hours of adm nistration. W have
to be clear.

DR CALIFF. Wwell --

DR MASSIE: It was chronic hone infusion.

DR CALIFF: Ckay. It's alittle nurkier
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t han that.

DR. KONSTAM No, no. Wiit. Hold on a
m nut e, Rob.

DR. CALI FF: Yeah?

DR KONSTAM  Now, | don't know how we're
going to end up in this discussion, but my starting
point, which I'm willing to listen to sonebody
di ssuading ne fromit, is that there is a difference
bet ween asking for approvability of a drug for, let's
say, one hour, let's say, to achieve a specific
hemodynam ¢ endpoint, which | believe is strongly
associated with certain clinical norbidities. There's
a big difference between that and sayi ng, "Wat shoul d
be the goal when we're switching or talking about
using an agent for long term use?"

| would like to ask the panel: do we
really want to totally nove away fromthat? Are we
going to say the drugs that have henodynam c benefit
and that m ght be used for an hour, let's say -- one
extrene -- that there is -- are we willing to totally
nmove away and say, "No. Every time we're going to
rai se the question of approvability for that agent, we
need to docunent the effect on long termnortality in
that agent"? That's the question.

DR. CALIFF: Well, no. |If you take out

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

307

the term"long term" if you take out the word "l ong
term" then that | would --

DR LIPICKY: O even short term

DR CALIFF. -- | would take the opposite
poi nt of view.

DR. LIPICKY: But -- but -- but | think
the way to look at it is in this setting now, okay,
we'll take the population Barry I|ikes, you know,
drowni ng peopl e, high filling pressures, | ow
prof usi on, okay, not making urine, and involve themin
atrial, and you mght have to put sone catheters in
because they don't cone that way, right?

And then you do a pl acebo controlled trial
on top of all background therapy, right? Now, the
issue is let's say you docunent that there 1is
appropriate henodynam c changes, but you cannot
docunent -- and that the appropriate henodynam c
changes are there as a function of placebo and drug,
but you cannot docunent as a function of placebo and
drug synptom benefit, but, in fact, conpared to
basel i ne everybody i nproves.

So you neasured synptons, and i ndeed,
everybody got better, right? But you can't tell drug
versus placebo. Maybe it nunerically |leans. Ckay?

But, indeed, the henodynam cs are very
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cl ear. They're very appropriate. So the question
here is not that you woul dn't neasure synptons or you
woul dn't neasure anything else. The question is:
what's the primary endpoint? And could you only get
sonet hing approved in this circunstance if, in fact,
for synptons you had to beat placebo or for synptons
you had to, in fact, have a shorter stay in the ICU or
for synptons you had to have a shorter -- a |onger
life? Excuse ne.

DR KONSTAM Wl I, let nme say about that
that | think under those circunstances it may be very
difficult to design a trial and achieve a result that
clearly docunents the difference in synptons, and this
relates really back to ny cooments with regard to Dr.
O Connor's trial where let's take an exanple of where
you wanted to study the effect of nitroprusside in
acute pul nonary edenma, and you were going to give it
for an hour.

And the issue then would becone in that
patient are you able to fully control everything el se
goi ng on such that the treatnent is identical in both
the treatnment group and the placebo group, and if you
coul d, then nmaybe you ought to be able to denobnstrate
a difference, and in fact, you'll show that you're

winding up having patients die because you're
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wi t hhol di ng t her apy.

But if you're not going to wthhold
therapy, then it's very likely that the placebo
patients wll wnd up being treated differently
because they're going to be getting nore diuretics,
let's say, for exanple.

So | guess ny answer to your question is
not the lack of desirability to docunent the benefit
on synptons and quality of Ilife and inportant
outcones. It's just that in those settings of acute
exacerbation, it my be very difficult to design a
trial and achieve docunentation of those endpoints
that you really would like to see.

And | think I continue to be wlling to
accept under those circunstances what | know about the
pat hophysi ol ogy of heart failure, and if | have a
trial that |lowers wedge pressure, | mght be willing
to accept that.

DR LIPICKY: Well, I'"'mon your side, but
in particular, if -- and then we cone back to 1(b) --
if you know over what dose range you can affect those
pressures --

DR. KONSTAM  Yes.

DR LIPICKY: -- and you know what ki nd of

doses you ought to use, where you ought to start and
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where you ought to end, that would seemto ne if there
was just a yes or no answer, that is, yes, | can
af fect wedge pressures, but you hadn't the foggiest
notion whether it took a mlligramor ten grans; you
gave both, and they both gave you sonething. Ckay?
That | find unacceptabl e.

DR KONSTAM | agree.

DR LIPICKY: kay. So at the nmonment you
and Barry have painted a picture where in one clinical
setting, in particular, if you could denonstrate dose
rel ated henodynam c effects, even though you don't
know what good the henodynam c effects are and even
t hough you know t hat any given dose won't give you the
sane henodynamc effect in every patient; if you
denonstrated that, that that would, in fact, be the
basi s of approval.

It doesn't say you woul d not neasure ot her
things, but if the other things did not differentiate
t hensel ves from placebo, it wouldn't matter, and |
suppose -- and then, in fact, just having a point
estimate for nortality, you know, taking the point one
step further, inthe trials that denonstrated the dose
rel ated henodynamc effects, clearly you would have
had the ability to observe on an intention to treat

basi s who died and who didn't die.
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But since it's not a trial designed to
evaluate that, it probably would not be suitably
powered to draw any concl usions relevant to that, but
at least there would be a point estinmate.

So you guys have staked out a position for
sayi ng that woul d be okay.

CHAl RPERSON PACKER: Let ne see if | --
I'mfairly certain | understand it, but | want to have
Rob respond to this specifically.

Ray's summary clearly states that everyone
on this panel would want for an acute drug for acute
heart failure, short term drug for acute heart
failure, to encourage sponsors to nmeasure everything,
and even though sone of the neasurenents or
conclusions from those neasurenents may be grossly
under powered because they had w de confidence
intervals, we would still want to know, and we woul d
probably not be underpowered for synptons.

DR. LI PI CKY: Yeah.

CHAlI RPERSON PACKER: But even if the drug
didn't beat placebo on synptons, you would, Marv, say
that was all right, and the major reason that you
would say that it was all right is not because you
don't think synptons are inportant, but because you

think that the acuity of setting forces the clinician
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to conpensate in treating the control group in order
to nmake sure that everyone has inproved synptons at
the end of an observation peri od.

So that although synptons are nice to
measur e, when you neasure them if you nmeasure them
| ong enough into the course of an acute exacerbation,
you nmay be reflecting not only the effect of treatnent
in the active treated group, but the effect of
additional interventions in the placebo group so that
t he physician nmakes certain that everything cones out
equal at the end.

That's what you say before.

DR. KONSTAM That's cl ose enough.

CHAI RPERSON PACKER: Ckay. Rob, what
would you say to Marv's concerns? Because he's
basically saying that he's not advocating the
surrogate. He's just saying that he | oves synptons
and would | ove to see that the drug beats placebo on
synptons, but you can't get there from here. So he
doesn't want to hold the sponsor to doing that.

DR. CALIFF: It's ironic, isn't it, that
the guy that just stood up for synptons and quality of
life is now saying we don't need then? It shows how
conplicated this is.

DR KONSTAM It's conplicated, isn't it,
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Rob?

(Laughter.)

DR. CALI FF: But | think we've |earned
that we can do clinical trials in conplicated, life

threatening diseases if we develop the clinical
anbi ance and fortitude to answer the question because
what happens is we do these sort of -- the word that
comes to mnd | wouldn't use in public -- we do these
sort of weak studies. We open the door, and then
before you knowit, we've gotten the drug being used
all over the place based on, you know, little studies
with nicely funded investigators tal king about how we
can use the drug for all of these other indications.

| don't think that heart failure is the
only problem where people get treated differently in
G oup Aversus Goup B. It seens to ne that the najor
guestion in this decade and in the future is not how
does the drug do in the setting of a physiology
experiment. The question is: does the drug add
patient benefit to the standard treatnment for the
di sease?

And so from that perspective, | would
argue that if you add the new drug or a placebo on top
of what the doctors otherwise do and the patients

don't feel any better or live any |onger, why do we
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need it? Wiy would you want sonething like that on
t he market?

Wuldn't it be better to require that the
sponsor and the investigator show that you actually
i nprove the patient? Then when it got on the nmarket,
we'd actually have sonmething that we could have
confidence woul d be beneficial .

DR. LIPICKY: Then you'd have nothing on

t he market.

DR.  CALI FF: You nean historically we
woul d?

DR LIPICKY: Well, in the future.

DR CALIFF: Well, | don't know. | nean
maybe it's -- 1'm hopeful that mlrinone would be

shown to have this beneficial effect.

DR, LIPICKY: Well, yes, sure.

DR CALI FF: We'll know in about ten
nont hs.

DR LI PI CKY: Sure.

DR CALIFF: But what if we find it has a
detrinental effect? Then we will have really done a
servi ce, woul dn't  we, instead of just using
henmodynam cs?

DR LIPICKY: Yes. No, | understand, but

see, | nean, the scenario you paint is certainly very
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reasonabl e. You know, you don't want to open the door
and all that sort of stuff, but it's not clear to ne
that the only tine that one can think about approving
sonething is if, in fact, it is better than those
things that are standard, and in fact, better than on
top of all of the standard things.

| think that that is really a burden on
t he devel opnent process that although, you know, it's
not too hard to defend that, okay? It just doesn't
seemlike that's a reasonable thing. It seens like
it's too demandi ng, and | thought you just voted this
nmorni ng for saying that since you guys are such sl obs,
continue to be slobs, did you not?

DR. CALIFF: No, no. | hope that we'll
actual ly soon have a major neeting about hypertension
where we actually require sonme --

DR. LIPICKY: Yeah, but --

DR. CALIFF: -- evidence.

DR. LI PI CKY: -- until then you say,

"Behave |ike you have in the past."

DR. CALI FF: |"mnot for -- I'mnot for
arbitrary puni shnent of i ndi vi dual people or
conpanies, but I am for trying to inprove patient

outcone, and it seens |ike we have a chance to take a

step in that direction in this case.
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DR LIPICKY: Wll, but you can. | nean,
there isn't any reason if you designed a trial like
we're tal king about. This is the acute setting,

pl acebo versus drug and so on. You coul d discover
that this on top of everything nmakes people really
feel much better. You know, feel better.

The question is if you did not find that
and all you found were dose related henodynam c
effects, whether that would be good enough. It would
not preclude finding sonething that was better, but
you're saying that it would not be okay if it was the
sane, but had henodynam c effects on top of everything
el se, that that would not be good enough if there was
no clinical benefit that you could associate with it.

And that seens rather strange to ne. |
don't understand that. Wy do you say that?

DR CALI FF. Because | thought we approved
drugs because they inproved patient outcone.

DR MASSIE: Maybe | can respond. | think
we're getting in a rut here because | think in
defining this population we've defined it away. I
think | agree with what Marv said, | said, and that
Ray is saying, and Mlton reiterated. This would be
okay in this population.

| have never seen this popul ation studi ed,

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

317

and it never will be studied, because by the tine you
get infornmed consent, they've diuresed a liter or else
you're a lousy doctor, and then all of a sudden
they're transitioning into a group that is not -- a
henmodynam ¢ endpoint is no | onger sufficient.

And | bet if | went to any NDA for any
inotropic drug, especially the ones |I participated in,
none of the people who have been enroll ed neet these
criteria. They are people who have the sane
henmodynam cs sonetines as people in acute pul nonary
edenma. They have wedge pressures of 35, but they
signed an informed consent form They often waited a
day to be admtted to the I1CU and then they got
titrated up, and they had these henodynam c effects.

And 1'd ask Ray if in those patients you
show dose rel ated henodynam c effects and you | ower
t he wedge, are you going to approve them for the
i ndi cation of acute heart failure?

DR LIPICKY: Well, that was 2(c).

DR MASSIE Right, but I'msaying that --

DR LIPICKY: Rather than 1(c). That was,
in fact, the question that was directed --

DR MASSIE: But those were the people who
have al ways been --

DR LIPICKY: -- toward --
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DR. MASSIE: ~-- studied for 1(c).

DR. LI PI CKY: That was the question
directed toward is there sone difference between
henmodynam cs and chronic heart failure and affects,
you know, dose related henobdynam ¢ changes and acute
heart failure. M anticipation was you woul d say no,
and that if you were willing to accept henbdynam cs in
t he acute deconpensated setting, you would be willing
to do the same in sonmething short of that.

DR MASSIE Well, maybe it's tine to nove
on because there's disagreenent anong everybody up
here that we would not be willing to do that.

DR LIPICKY: Well, | haven't heard that
agr eenent .

DR CALIFF. For 5(a), | would agree, but
5(b) and (c), it's a weak step to continue to take a
surrogate for such an inportant disease.

DR. LI PI CKY: Yeah, okay.

CHAlI RPERSON PACKER: Let me try if |
understand. The reason that you would vote yes for
5(a) is because of the concept of a bridge. So that
there is no -- why is the bridge acceptabl e?

DR CALIFF: That reaches a threshold for
me. You know that the drug is beneficial. At |east

when it's put in the blood streamby a different route
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it's beneficial.

CHAl RPERSON PACKER: Ckay. Let ne see if
| can summarize this here. There is a desire to gain
nmore information about clinical measures when
evaluating the effects of short termtherapy for acute
exacerbations of heart failure. That is a nessage
this Coomittee wants to deliver.

Applications, the evaluation of 1V drugs
has generally ignored synptons and norbidity or point
estimates of survival, and the nessage we want to send
forward is: don't ignore these anynore because we
woul d i ke you to neasure them

The question that the Comm ttee has been
grappling with is, okay, so you neasure them \What
will we hold you to if you conme back and show t hat
what we have asked you to neasure isn't
di stingui shable, isn't the basis of distinguishing
your drug from placebo, and there is a difference of
opinion in the panel as to what that neans in the
setting of acute heart failure, but as Barry made the
point, that is not a disease that is studied.

DR LI PI CKY: VWll, that's what Barry
says.

CHAl RPERSON PACKER: | think that's true

DR NMASSIE: WMaybe we coul d take a poll of
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the panel here since | recognize at |east six or so
peopl e have participated in trials of drugs | ooking
for an indication for acute heart failure. What
proportion of the patients they put in have acute
heart failure?

DR THADANI : Yeah, | think that the thing
is if sonmebody is in pul nonary edema, nobody goes in
the trials. You may say anything. You know, nobst of
the physicians are not going to put anybody in
pul mronary edena on a trial

CHAlI RPERSON PACKER:  Lynne.

DR STEVENSON: | do think, however, that
there's a large population of patients who have
synptons at rest who are not in danger of dying in the
next couple of hours or needing to be intubated, but
who have significant synptons at rest that can be
relatively rapidly relieved with acute therapy, and |
think those patients often get into trials.

Their synptonms by and large | would

mai nt ai n are rel ated to their henmodynam c

abnormalities, specifically their filling pressures,

if they're short of breath at rest. |If you relieve

those filling pressures, you wll relieve their

dyspnea. It may not be imediately. It may be the

next day, but | think you wll find a concordance
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bet ween synptom i nprovenent and the henbdynam cs in
t hi s popul ati on.
| think it's a fairly large popul ation

| do think if you have people who are nore severely
il than that, it wll be hard to show a difference
wi th placebo because, as Marv indicates, you'll have
to add other therapies, and for instance, if you have
sonmeone who's very dyspnei c, you may add norphi ne, and
they mght feel just as good as the patient who got
the drug, but that's obviously not the point of what

we're trying to do.

So I think it is a large population.
Henodynam cs matter, and synptonms will follow the
hemodynam cs, and all | think we need to do for the

acute setting is just denonstrate that there is not an

unacceptable incidence of adverse events Iike
norbidity and nortality. | don't think we need to put
a benefit.

DR LIPICKY: Lynne, how do you know t hat
peopl e get better in acute pul nonary edena from what
you do?

DR STEVENSON: Because they feel better.
It's not always i medi ately because --

DR. LIPICKY: Wiy wouldn't --

DR. STEVENSON: -- there may be other
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DR LIPICKY: -- you knowthat if, | nean,

for a new drug?

DR. STEVENSON: Well, | don't --

DR. LI PI CKY: Do you have any placebo

controlled trials that evaluate current therapy?

DR. STEVENSON:  No.

DR. LIPICKY: No. So, again, how do you

know it wor ks?

DR STEVENSON: | know t hat nedi ci nes t hat

take the filling pressures down neke people |ess
dyspnei c.

DR, LIPICKY: How do you know that? Rob
says that's not true.

DR. STEVENSON: | know t hat.

(Laughter.)

DR LIPICKY: Well, he says it isn't.

DR. STEVENSON: We could fill this room
with patients up to the ceiling who felt better as
soon as their wet pressure cane down.

DR THADANI: | don't think Rob said it's

not true. | --

DR LIPICKY: Rob says that's a surrogate.

DR THADANI: No, no, but you're treating

the patient with synptons. H s synptons got better if
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he can --

DR CALIFF. But if they get better, you
just have to ask them if they got -- "Are you
breathing better?" And they'd say, "Yes," and then
you' d have your answer.

DR LIPICKY: Wll, no, | understand, but
again, then you're into synptom eval uati on, new drug
versus placebo, on top of all of the positive -- al
of the things that people have to do. So it seens
entirely possible to ne that you could end up with the
drug that, in fact, affects filling pressures fine,
but you would not be able to devel op an instrunent
that would be able to evaluate synptons that woul d
detect on an intent to treat basis placebo versus
drug.

And consequently, you could not hope to
use that as a basis for approval even if it worked
unl ess you did a set of sequential trials where those
were the first trials one did and then one could start
elimnating the other comon therapies and get that
through an IRB and finally get it down to placebo
versus new drug al ong.

Then you mght be able to evaluate
synptons and expect to win, and what | guess |I'm not

confortable with is the thought that one would need to
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W n to be approvable in that setting.

If one did that, | mean, obviously that'd
be just terrific, and then there would be no
di scussion, but | think the issue was do you have to.

CHAlI RPERSON PACKER: Wl |, one thing just
to comment on what you said, Lynne, by the way, when
you neasure norbidity and nortality and you say you
want to do that to rule out harm realizing that given
the power of trials and the confidence intervals, any
effort to reasonably rule out harmis equivalent to a
full evaluation of that drug in a two-sided nmanner.

DR. STEVENSON: Except that | think when
we' re tal king about sonmeone who has serious synptons
at rest that we're trying to relieve, we m ght accept
a nuch | arger confidence interval --

CHAI RPERSON PACKER: | agree.

DR STEVENSON: -- in ternms of 1is
nmortality increased by seven percent, by nine percent.
Dependi ng on how sick he was when he canme in, | mght
be happy to accept that.

CHAlI RPERSON PACKER: | think that's a very
val i d point.

Ckay. I'"'m sure that the Commttee
realizes that the reason these discussions are taking

pl ace is because there are IV drugs that are under
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devel opnent right now, and it's likely that within the
foreseeable future we nay see sone of these cone to
the Commttee, and so we will have this discussion
again, and I think it would be fair to say that the
di scussion wll be an interesting one and wll
probably highlight some of the points that have been
rai sed here, but that sponsors who are enbarking on an
| V devel opnent program now should keep in mnd that
not all of the answers are in, and they should
endeavor to neasure as many clinically relevant
endpoints as possible and, in fact, try to design
their trials in order to distinguish active therapy
from pl acebo on these clinical measures.

There's no reason to neasure them unl ess
you want to distinguish your drug from placebo. So
there's a challenge to go forward and try to do that
to the best of your ability, and if you don't do that,
then the Commttee will be happy to tell you what it
thinks at that tine.

| think we shoul d skip nunber six and nove
on to nunber seven. It's the sanme question for nunber
five. VWhat are the primary endpoints of trial to
support approval of an intravenous nedication to be
used intermttently or continuously for maintenance

t her apy, and what would be the control and the three
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cases which are listed in the questions?

And let's see. W0 wants to take that?
Barry.

DR. MASSI E: VWll, now we're obviously
dealing with a population that's not as sick as either
that narrow acute population or the people that |
think Lynne is dealing with at |east when they're in
their Cass IV synptonmatic at rest situation, and |
think there | think we know that we can and ought to
measure sonme sort of clinically relevant endpoints.

I think it's also -- the safety
requirements, | think, need to go up if this is
pl anned to be given nore than 48 hours or cunul atively
over many hours over a period of tine because | don't
really know how toxicity in these drugs evolves. [|'m
fairly convinced that it's not necessarily limted to
that period when the patient is exposed to active
medi cation, and that there may be chroni c changes that
happen in the nyocardi um as suggested by sone of the
chronic trials.

So | think there we need to |ook at
measur enents of synptons and neasurenents of norbidity
and get an estimate of nortality. | don't think we
have to show that we inprove nortality, and as Ray

says, Wwe may even prove that we don't inprove
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nortality, but that we inprove norbidity and synptons
in away that it's an acceptable tradeoff.

There are sonme subsets there. What
happens if the oral forrmulation exists? |f the oral
formul ation has, in fact, been shown to be effective
in acconplishing these endpoints, |I'mnot sure why the
patient would need the IV fornulation intermttently
on top of that unless its substitution during an NPO
period, which | think is probably a trivial question
we don't need to | ook at.

PARTI CI PANT: 1V diuretics.

DR. MASSIE: IV diuretics. Yes, that's
true, but -- and there may be |limts to dose response
range of oral therapy that would require a whole
di fferent package of studies to show that you wanted
to go higher up on the dose, and then that m ght be
reason for going to intravenous therapy.

| think the standards becone a little
hi gher when we know that the oral formulation is
either ineffective or unsafe. Then that estinmate of
harm that you need or harmruled out that you m ght
need in another setting would have to have narrower
confidence limts, | would think, because one would
have to wonder whether or not, again, chronic exposure

even if given intermttently to a drug can cause harm

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

328

So | think there are many. W' ve tal ked
about all the endpoints. W probably don't need to
fine tune them but they should include nmeasurenents
of synptons, and they should include norbidity, and
they should include sonme estimate of nortality even
t hough it may not be an inprovenent.

CHAl RPERSON PACKER  Barry, if | hear what
you're saying, | think what you're saying is that if
a drug is going to be used long term that the
measures used to evaluate efficacy should be simlar
whet her that drug is an IV drug or an oral drug. |Is
that fair?

DR MASSI E: | think so, although
mortality, as Ray points out, has becone our nmgjor
standard for long term chronic exposure of drugs, and
| don't think it need be in those settings and
certainly need not be necessarily in this group of
patients either. W just need to know what it does
and so we can describe it.

CHAI RPERSON PACKER: But that's the sane
for oral. In other words, you don't have to show an
oral drug prolongs life. You just have to eval uate
what it does to survival, and if you show that you
make people feel better and you do that to an extent

in which the effect on survival is acceptable, then

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

329

that would be conpatible with an oral drug, and |
guess what you're saying, an intravenous drug as well.

It wouldn't be different.

Mar v.
DR. KONSTAM Yeah, MIlton. | just want
to say that nore strongly. You know, | nean, | think

that the issue of route of adm nistration, you know,
isin ny way of thinking the | east consequential thing
that we should be thinking about and is driven by
practicality, you know, of whether the patient can or
cannot take oral or actually whether or not there is
an approved oral agent is the thing that tends to
drive it in practice.

| think if you're going to adm nister a
drug chronically, whether it be continuously or
intermttently, for long term managenent of heart
failure, then I think we are evolving standards of
approvability related to clear-cut outcones, and | see
no reason to hold an agent to a different standard
because it may or is often adm nistered intravenously
as opposed to adm nistered orally, and | just don't
think it matters.

So | think that we need to | ook there. W
clearly need to look at hard outconmes, and | think

preferably survival, but there may be circunstances

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

330

where survival is neutral, but we need then to | ook at
nmor bi dity out cones.

CHAI RPERSON PACKER:  JoAnn?

DR LINDENFELD: | would just second what
Marv said. | think that the standards have to be the
sane.

CHAl RPERSON PACKER: || eana, any -- agree?
Agr ee.

Lynne?

Anyone disagree with the fact that the
standards should be the sanme for a long termtherapy
regardl ess of the route of adm nistration?

(No response.)

CHAl RPERSON PACKER: (kay. That | eads us
actually directly to question nine. Having said that
in the future you believe that therapies being
evaluated for long termIV use, either intermttent or
conti nuous, should neet the general guidelines for
what is now | ooked at as long termoral use, realize
that that is a prospective opinion

And the question is: how nmuch of that
concl usi on shoul d be applied to what is already on the
mar ket pl ace? Because there are |V drugs approved for
use in heart failure, and there are -- and sone of

t hose drugs, although not evaluated for intermttent
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or continuous IV use, are being used intermttently or
continuously long term and there are trials using
oral formul ations of these drugs long termthat have
rai sed concerns.

So the question is: is the opinion of the
panel regarding future devel opment -- how shoul d that
be applied to drugs which are al ready concluded with
their developnent to date and are already on the
mar ket ? And the concern has specifically been raised
about the safety and efficacy of long termIV therapy,
ei t her intermttent or conti nuous, given the
experience with these drugs long termin oral trials.

Can we have the projector up? |Is that
possi bl e? Ckay. That would be great.

The Committee has received a copy of a
review entitled "The Eval uation of Long Term Treat nent
with Cyclic AVP Dependent Positive Inotropic Agents,"”
and what we want to do is present the main concl usions
of this review and, in addition, to have nenbers of
t he panel comment on this because it is pertinent to
the overall discussion as to the approvability and
| abeling of IV drugs for heart failure.

Just so that the audience is aware of what
the conclusions of this review are, and we just have

a few overheads that highlight the main parts of this.
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The main goal of this reviewwas to obtain
evidence from controlled clinical trials concerning
the efficacy and safety of long term positive
inotropic therapy for heart failure.

Next .

And in order to do that, the follow ng
met hods were enployed. Al trials that eval uate drugs
with positive inotropic properties that were dependent
in part or in whole -- that should be "whole" -- on
cyclic AMP were evaluated, and the reasons is that al
of the drugs presently approved for |1V use for heart
failure for short termuse are, in fact, cyclic AW
dependent .

The trials were -- the trial had to be
doubl e blind, placebo controlled with a parallel group
design. Trials that were a crossover or wthdrawal
were general ly excl uded.

Coul d we go back for a second, Ray?

And the trials that were included in this
review were those of three nonths in duration because
that's generally the duration of trials that the
Comm ttee sees for long termtherapy as a m ni num

There was no attenpt to validate the
results. In sonme questions the results were

gquestioned by the Advisory Conmmttee.
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There was no attenpt to correct for P
values for multiplicity of endpoints or treatnent or
anal yses, and the review contained 23 trials wth
seven orally active drugs. The list of drugs is shown
above, and that includes drugs that are beta agoni sts.
Xanot erol has beta bl ocking properties, as well, but
is commonly put into this category.

Phosphodi esterase inhibitors, such as
mlrinone and enoxinone, and drugs which have a
phosphodi est erase i nhi bitor action, although they have
other actions as well, that may or nmay not be nore or
| ess I npor t ant t han their effects on
phosphodi esterase, and you can see the nunber of
trials wth each agent on this slide.

DR. CALI FF: Now, before we see the
results, don't all of these drugs |ower the wedge
pressure?

CHAI RPERSON PACKER: Al of these drugs
| ower the wedge pressure.

DR. CALI FF: Ckay.

CHAlI RPERSON PACKER: Actually, Rob --

DR. CALI FF: | just wanted to be clear
about this.

CHAI RPERSON  PACKER: | f I remenber

correctly, alnost all of these drugs increase cardiac
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out put and | ower system c vascul ar resistance as wel|.

DR CALI FF:  Just what you want in a short
term drug.

CHAI RPERSON PACKER:  Just the type of
person you want to -- just the type of thing you
wanted to bring hone and put under your pillow, right.

Ckay. These are the overall results of
the 23 trials. VWat |'ve listed here are not the
results of 23 trials, but in each case, in each of
t hese seven drugs, there was one |arge, definitive
trial.

Frequently it was the last trial perforned
with these drugs.

(Laughter.)

PARTI CI PANT: Funny how t hat happens.

CHAI RPERSON PACKER: Well, you know,
| arge, definitive trials are commonly the last trial
performed with the drug. So one shouldn't reach any
conclusions fromthat necessarily.

In any case, we have the effects in this
trial on nortality in the first colum, the effects on
nmorbidity in the second colum. Morbidity here is
defined as hospitalizations or when that data weren't
avai |l abl e, nunber of dropouts generally for worsening

heart failure, and the effect on synptons, by the way
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not necessarily in this definitive trial. Sonetines
there were smaller trials that were part of the
package.

And you can see that the trials -- that in
every single case, every single one of these seven
drugs, there was a definitive trial that showed that
the drug increased nortality, and in alnost all of
these trials, the trial was actually designed to
evaluate the effects on nortality. That was the
primary endpoint. The trial achieved that primary
endpoi nt by showi ng an adverse effect of drug therapy
on nortality, and in all of these trials there was an
adverse effect on norbidity.

And despite the fact that there's a common
assunption that these trials generally showed an
i nprovenent in synptons, this was not a consistent
feature of these trials. Mst of these trials showed
very weak or equivocal evidence for synptomrelief,
and in the trial which showed the nost definitive
evidence for synptomrelief, for exanple, pinobendan
or flosequinan, the synptom benefit was short term
only and di sappeared over |ong periods of observation.

In five of the trials the trial was
stopped by the Data Safety Monitoring Board because of

t he adverse effect on nortality, and in three trials
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an analysis specifically in Qass IlIl versus Cass |V
heart failure showed a worse outcone in Cass IV

| have to enphasi ze that nost of these --
all of these trials enrolled very sick patients,
patients who generally were much sicker than the
patients who were enrolled in the exercise trials with
t hese drugs. Most of these patients had Cass |V
heart failure, had repeated hospitalizations for heart
failure.

Next .

The overall conclusion to the review
First, efficacy. Al though sone studies have reported
a favorable effect, this favorable effect was usually
not the primary endpoint of the trial and was not
supported by changes in other endpoints.

More inportantly, trials that reported
favorable effects were al nost always carried out in
Cass Il and Il patients. There has been no evi dence
from any of these trials of a favorable effect in
trials of Cass IIl or IV patients, and with the
exception of two trials where a favorable effect was
seen at two to four weeks and then di sappeared. The
mapj ority of trials showed an increased risk of
hospitalizations over the long term

Next .
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Concl usi ons about safety. All the drugs
in this review, all cycle AMP dependent positive
i notropic agents were associated with increased risk
of death. In nost cases the adverse effect was
observed in the trial that was specifically designed
to evaluate the effects of treatnment on nortality.
Concerns were large enough to lead the Data Safety
Monitoring Board to stop five of the seven |arge scale
trials and let the sponsors term nate the devel opnent
of all seven drugs.

Next .

The nortality risk was not necessarily
apparent early in devel opnent when there were very few
events. In nost cases the dose associated wth
i ncreased risk was not the highest dose evaluated. In
nmost cases it was 50 to 75 percent |lower than the
hi ghest dose that was evaluated in the controlled
clinical trial, and in trials that evaluated nore than
one dose, all the doses that were evaluated were
associated with increased risk, and when the trial did
report synptonatic inprovenent, this was seen after
t he dose was associated with increased risk of death.

And patients with Cass IV heart failure
in many of these studies appeared to be at

particularly increased risk.
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Next .

Let me just conclude by turning attention
to specifically intermttent therapy. Everything in
t he previous couple of slides was on oral therapy. As
far as | can tell, there are four trials of
intermttent inotropic therapy that have been pl acebo
controlled. They're listed here.

The Bental trial at the bottomis really
the first author is Ellis, just for clarification.

You'll notice that all of these trials use
dobutam ne. None of themused any other 1V drug. Al
the trials were small, ranging from 19 to only 60
patients, and they gave dobutam ne, in general, 48
hours per week for varying |lengths of therapy. Two
trials evaluate patients for about six nonths.

Next .

Now, |'ve sumrarized here the nortality
results fromthese four trials, and I et ne enphasi ze
that the Ellis trial is not included here, one,
because the report had no nortality data in it, and,
second, it used the one dosing reginen which was
different than the other three trials. It used 24
hour infusions every two to three weeks. The other
trials used weekly infusions.

And you can see the data cones directly
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fromthe reports. W don't know how nmuch of this is
intention to treat and how nuch conplete foll ow up
there is, but you can see that in the Dyes trial,
seven -- these are all one-to-one random zations -- in
the Dies trail, seven deaths on placebo, 13 on
dobut am ne.

Let me enphasize that two of these deaths
were in patients who were crossed over to dobutam ne.
Crossovers were allowed in this trial

In the Erleneier trial, one in each group,
one deat h.

In the DICE trial, three deaths on
pl acebo, five on dobutam ne, but three patients in
dobut am ne were transpl anted urgently.

The conservative estimate totaling only
the events that you see -- this is intention to treat
-- 11 deaths on placebo, 19 on dobutam ne.

The alternative reginen, which is to
exclude the two deaths that crossed over and to assune
that the three urgent transplants would have died --
these are not necessarily valid assunptions -- nine
deaths on -- nine events on placebo, 22 events on
dobut am ne.

This needs to be taken into consideration

that the nunber of events for analysis here is quite
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smal |, but the trends are not encouragi ng.

Next sli de.

And need to be taken into consideration
that if one cuts -- |ooks at the results of the
PROM SE trial, not the overall results, but the
results at 15 days, and | chose 15 days here not
because it was arbitrary, but if you |look at the
package insert for mlrinone, it specifically states
that there was no adverse effect of mlrinone in the
PROM SE trial at 15 days, and there were 12 deaths on
pl acebo, 16 on mlrinone, and of course, as you all
know, when the followup was continued, this drug was
associated wth a significant increase in nortality
during long termtherapy.

Questions on this part of the review?

DR, RODEN: Mlton, wth such smal
nunbers, are the groups bal anced at baseline?

CHAI RPERSON PACKER: The problemis that
the only data we have on these trials -- interestingly
enough, al nost none of these trials have actually been
published as full length papers. In the four trials
that you' ve seen, three are only available as
abstracts and have never been translated into ful
| engt h publications.

The only trial that has been translated

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

341

into a full length publicationis the Erleneier trial.
That only had 20 patients with one death in each

DR RODEN. And the other question is, at
the risk of being obvious, what do these people die
of ?

CHAI RPERSON PACKER: They di ed. The
problem with trying to classify deaths in heart
failure is that all of us who have been on nortality
classification conmttees realize how difficult the
process is.

Let me say that the data from the
abstracts or fromthe one paper never nade cl ear what
they died of. In the oral trials, attenpts were nmade
to determ ne sudden death versus punp failure, and in
reality, depending on the study you | ook at, you can
find an increased in sudden death, and in another
trial increase in punp failure death. There's no
consi stent pattern.

DR, RODEN: So your thoughts of a
mechani sm m ght be that arrhythmas m ght be one cause
and then sort of, for lack of a better term sort of
fl oggi ng a dead horse is another?

CHAI RPERSON  PACKER: I think the
conclusion | would feel confortable wth is that we

have a lot of trouble translating a description of
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what happens around the tinme of death to an
under st andi ng of the nechanisns of what is occurring.
| think that would be the only conclusion | woul d feel
confortable wth.

DR. D MARCO MIt, on those four 1V
trials that you tal ked about, were those done out-
patient basis or were they in-patient? | f they were
in-patient, why don't we have nore information about
t he nmechani sns of death?

CHAl RPERSON PACKER:  The inplication from
the trials is that they were all out-patients. | t
isn't clear in many of the cases whether the infusions
were always given in a sort of supervised setting or
not. | think that you can tell fromthe literature
summaries which are included in the handout we have
preciously little data as to how this was done or what
was done.

DR. DDMARCO So that, in fact, it m ght
be possible that if we take Dan's hypothesis that
arrhythmas contributed to sone of the excess
nortality, that if it was done in a setting where the
arrythma could be handl ed either with an inplantable
defibrillator or in a nonitored setting, that we m ght
see sone synptomatic benefit and no increase in

nmortality.
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CHAl RPERSON PACKER:  Well, | think that's
possi bl e. Again, assumng --

DR, RODEN: Assumi ng those arrhythm as
coul d even be handl ed.

DR. D MARCO \What's that?

DR RODEN: Not every arrythma is
handl eabl e.

DR. D MARCO  (Okay, but assumng if you
had nmonitoring and you, you know, stopped your
infusion at sone point in time if you noticed sone
change in pattern, you mght be able to do it.

CHAlI RPERSON PACKER:  The i npression | get,
John, is that, first of all, we don't know W just
don't know. The inpression | get is that there was no
particular pattern of the timng of deaths to the
timng of the infusions.

Now, | did not see any data that
indicated, for exanple, that there was a -- that the
di fference between two treatnents was entirely due to
sudden death, and the sudden deaths occurred during
the infusion of the drug. That kind of data is not
avai | abl e.

So we can't concl ude one thing or another.
Let me enphasize: nunber of events, very small;

classification of deaths, very difficult; and we don't
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even have full reports in alnost any of these trials.

Rob.

DR. CALIFF: Just a couple of comments.
One is | think it's worth enphasizing again how
infrequently negative trials get published. There's
one that you know of quite well that we're still
waiting to see. So just a comment there.

But, | nean, it's areal -- if you think
about our national systemof dealing with this issue,
you' ve got practitioners out there unaware for the
nost part of very inportant studies that should affect
the way the patients are treated.

The second comment, and Chris nay want to
say nore about this, in the database of the first
study we've had a chance to | ook at the observati onal
vi ew of out-patient dobutam ne. One of the puzzling
findings that we had was that there was a detrinental
effect of the prostacyclin analog, in general. It was
very evidence in Europe, but not so evidence in the
United States, and the question was whet her that was
because the United States was using the |V out-patient
t herapy better or whether there was sonething wong
with the placebo group in the US., and the big
difference was a very high rate of the use of

dobutam ne in the placebo group.
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And it turns out in the analysis that IV
dobutam ne is associated with a substantial increase
in the risk of death and certainly no inprovenent in
quality of life in that study with a fairly |arge
sanpl e si ze.

Soit's not definitive information, but it
very much supports what you' ve shown here.

CHAI RPERSON PACKER: || eana.

DR. PINA: | just want to underscore in
these trials that you showed here how very different
the nmonitoring systemwas, if we even know, how poorly
el ectrolytes were perhaps foll owed, which may be the
substrate for arrhythmc deaths, if that's the node of
death, and how little firmdata we really do have and
perhaps need it.

CHAI RPERSON PACKER: Barry, | know you
wanted to add sonme comments as well. So we'll ask
Barry to proceed with his comments.

DR. MASSI E: Yeah. Could | have that
carousel of slides? | just wanted to particularly
comment on sonething related to nechani snms ot her than
arrhythmas. So let nme go through nost of what | was
going to show.

This just makes one point that MIlton

touched to. Can we focus that sonehow? Could you
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focus that? Yes.

This is the differential of nortality in
the PROFILE, the flosequinan trial of dass IIl and IV
patients, and | think you can see that it really is
the Aass |V patients that were at highest risk. This
is nortality increase.

The sane, although not quite to the sane
extent, was true with mlrinone in PROM SE, and agai n,
the people who are nost likely to treated with IV
therapy, | think, are those that are nore severe.

The other point | wanted to anplify that
M I ton made before tal ki ng about nechanisns a little
bit is the dose dependence of these. \Were several
doses have been |ooked at, weither directly or
indirectly, it's always been the case where the
toxicity cones out at a higher dose than a | ower dose.

My concern about intravenous therapy is
that we don't know what dose we're giving, what's high
and what's low, and in this whole different approach
to therapy, we need to have sone information about
what the appropriate dose is.

Now, getting to -- let's skip that -- the
issue of arrhythmas, the study that was nost
accurately |l ooked at in terns of chronic therapy for

arrhythmas was the PROM SE trial wwth mlrinone, and
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this was a study that we did looking at holter
vari abl es, which we know are not good surrogates for
ultimate arrhythmc death, but in fact, nearly the
entire excess nortality in the PROMSE trial was at
| east classified by the event commttee as being
sudden.

So there's no doubt that arrhythm as are
i nportant here, but even as the small intravenous
experience MIton alluded to suggests, where there
were three people in the dobutam ne infusion who went
on to urgent transplantation, that may not be the
entire issue, and that's what | wanted to say just a
coupl e of words about.

This is a trial from an abstract that
hasn't been published as a paper that we did
participate in, as well, and this was an interesting
design where a group of people was random zed to be
treated with either mlrinone or digoxin over a siXx
month period. This is oral therapy.

At the end of that six nonth period, there
was henbdynam ¢ neasurenents before, and then there
wer e henodynam ¢ neasurenents at the end of the six
nont h period, but these nmeasurenents were performnmed 48
hours after the drug was stopped.

So | think the inportant finding here is
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that at the end of six nonth exposure to mlrinone,
there is a significant change in henodynam cs that was
not seen with digoxin, at |east by sone paraneters.
The cardiac index had fallen by 12 percent from
pretreatnment, the stroke volume index also by 12
percent, and the pulnonary capillary wedge pressure
had gone up

The same findings were not found when
digoxin was renoved, and although we know the
phar macoki neti cs of digoxin are such that maybe there
is sonme residual digoxin effect, this deterioration
during treatnent or best observed when the treatnent
itself is withdrawmn so the deterioration of cardiac
function during chronic exposure is inportant, and
actually MIton reported this with amernone, as well,
earlier.

So what could this nean? | think that
this is our owm data, and | apol ogi ze. It's not
publ i shed, but this shows sonmething that | think is
relevant to at least intermttent intravenous
i nfusi ons.

This is one hour of infusion of dobutam ne
at a dose of 20 mcrogram per kilogramin pigs, and
what we're looking at is a group of controlled pigs

normal i zed for baseline at the end of 15 m nutes, at
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the end of one hour of infusion, and then one hour
after the infusion was stopped, and in this
preparation things deteriorate over tine. It's an
open chest pig nodel, but |ook at what happens to the
normal controls when the drug is withdrawn, and even
nore so when we have hypertrophied pigs, which is what
we' re studying.

And the other evidence which | think is
interesting, again wth dobutam ne, |ooking above
inside a solid calciumtransients and bel ow devel oped
pressure in perfused rat hearts. This is baseline,
but fourth returns far bel ow baseline. Agai n, one

hour of exposure to the drug.

Well, can we nmake anything -- oops. |I'm
trying to nove forward here -- of this information?
And | want to go back, | think, to this slide, and

there's some interesting information that MIlton
provided me from his as yet wunpublished profile
experience, which I think is helpful and actually
coincides with observationally what has been seen with
sone ot her inotropic agents.

This was a trial, as you renenber, that
was stopped by the Data Safety and Mnitoring
Comm ttee because of increased risk of death in the

treated patients, but | think wisely this group
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decided to | ook at what happened in the 30 day period
of withdrawal fromtherapy.

And renenber the excess nortality in the
Class |V patients with flosequinan was substantial,
suggesting at the end of the trial that perhaps the
pl acebo group patients left behind should have been
si cker.

But during the 30 day period of
w thdrawal, you can see worsening heart failure.
Hospitalization for worsening heart failure, ERvisits
for worsening heart failure, the need for |ID
diuretics, the need or perceived need for |V positive
inotropes were all greater when flosequinan was
wi t hdr awn.

And | think that's very inportant because
it suggests that there's sonething about chronic
exposure that causes deterioration of wunderlying
cardiac function, and | guess we can end by talking
about what those m ght be.

| think there's well docunented evidence
t hat chronic exposure to catechol em nes desensitizes
contractile proteins. It should be a short-lived
effect, not one that would explain 30 days of
increasing risk when drugs are w thdrawn after chronic

t herapy, but that could be a reason for decline in
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contractility.

Energetic inbalance, or as Dan said,
flogging a heart in ternms of its energetic
requi renents. We have beta receptor down-regul ation
could play a role. Neurohornonal activation and its
consequences could play a role, but it could be that
this chronic exposure is causing accelerated cell
death either by necrosis mnmechanisns or apoptosis
mechani sns.

I don't think we understand this
phenonmenon, but | think it says that nonitoring a
patient during an infusion is not necessarily going to
guarantee us that chronic exposure can be safe.

So let nme stop there.

CHAl RPERSON PACKER: Questions for Barry?
Udho.

DR. THADANI : Barry, a lot of the data
you' ve shown is based on the oral long termstudies in
which the patient is |like a dead horse anal ysis that
| think Bob nmentioned before because their hearts are
sick and you can flog them | ong enough and perhaps
there is cardiotoxicity and w thdrawal because they
still need the inotropic support. You withdraw it
and, you know, they fall apart.

Can you apply, given that very little
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dat abase on the IV drugs we have seen, where nost of
the trials are not published, can one be sure that the
short termis harnful?

The reason |I'm asking this now, because
nost of the patients were on transplant lists. I n
order to get into priority lists, all of themare on
|V inotropes. O herwise they do not get on the
transpl ant |ist.

So if you're going to tell sonebody that,
you know, |V inotropes are bad, you're going to have
all of the transplant surgeons comng after your life
because all those patients are going to be denied
transplants, at least the priority list.

|"m sure in your part of the world, the
sanme as in klahoma at the nonent. So is there any
data in those transplant patients who are on inotropes
versus who are not for the sane -- |I'msure there are
a lot of people in big transplant centers to say that
the nortalities really increase. | knowthat's not a
perfect experinent, but there nust be some data out
there to show those people are just flying like flies
-- dying like flies.

DR MASSIE: Well, | think -- let ne nmake
a couple of comments, but then turn over the answer to

that to the people who are better qualified than I am
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to address what happens during chronic exposure while
awai ting transpl ant.

First of all, | think that none of these
data tell us that chronic inotropic exposure nakes the
heart worse for sure. | think they raise inportant
questions, and | think | really second what the
Commi ttee has been saying all along, is that we need
to know what happens in an objective manner, you know,
foll ow ng chronic exposure no matter how it's given,
and whether that translates to four hours a week, four
hours a nonth or whatever, we need to understand that
before we recomend giving it in that way.

| think that the transplant group is
uni que, but what we do see is as long as you're
receiving the agent, you seemto be better off than
when you're not receiving the agent after you' ve been
exposed chronically. So it's not a situation where it
wll be easy to uncover, and if these patients
deteriorate during chronic exposure awai ti ng
transpl ant, nobody would be surprised, and nobody
woul d know whether or not to blane the inotropic
t herapy, but what we would know is that if you
withdrew it, things mght |ook very bad under those
ci rcunst ances.

| don't know how you would do a controlled
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study to decide conparing -- not a controlled study,
but try to inpute whether these people are better off
than not. | guess what leads ne -- let ne just finish
-- what it Jleads nme to wonder about 1is the
appropriateness of perhaps nonindicated chronic
i notropi c exposure just to advance sonebody on the
list. That really does concern ne.

DR THADANI: But there is sone data that
at least we know a lot of patients are waiting for
transplant die, and yet in the earlier days were put
on the transplant list. Patient had been on |long term
inotropes in the  hospital, for several days
dobutam ne, and they have not died of arrhythmc
deat hs, and that's what gave a | ot of physicians the
confidence to start intravenous hone therapy.

So | buy your point there is sone
suggesti on. As MIlton said, we don't know the
mechani sm of death. W are invoking arrhythm as, and
yet it was not seen so much because in hospital you
woul d have picked it up. You know, they would have
had VF. You woul d have known the data, and that's why
physi ci ans have gone and yet |left themon IV inotropes
so that they still neet the list criteria.

So | think there nust be sonme data out

t here. Per haps you know, we could mandate it or

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

355
people in the centers who are doing a | arge nunber of
transpl ants coul d address that.

CHAI RPERSON PACKER: || eana.

DR PINA:  You know, we |ooked at this in
"95. W retrospectively | ooked at our adm ssions of
patients who had cone in deconpensated and that we had
done inotropic therapy and up-titrated their drugs, et
cetera, and | can tell you that our arrhythmc
events -- | don't have the nunbers in ny head -- were
very, very snall

You're dealing though wth a nulti-

approach to the heart failure issue. | mean these
patients are on ACE inhibitors. They're well
nmedi cated. |f they have any evidence of arrhythm as,

many of them are on am oderone because of our EP
group. Sone have even had defibrillators put in.

Qur nortality on the waiting list with our
rat her aggressive approach that we're known to have at
Tenpl e i s about seven percent, which is actually quite
| oner than the quoted 11 or 14 percent, is it not,
Lynne, the waiting list nortality?

The annual waiting list nortality i s about
sonewhere between 11 and 14 percent -- with this very
aggr essi ve approach. So | think you're right. As

long as you have the patients on the drip and you
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haven't stopped them which is what this popul ation
is, there is the data.

It's retrospective. W have it in
abstract form and are preparing the manuscript.

How are you going to do a control |l ed study
in that group of patients? | don't think you can.
You may want to conpare one agent versus another, and
we have trials like rematch trial now that will | ook
at VADs versus inotropic agents at hone.

| don't know how you --

DR MASSIE: | think the interesting thing
scientifically to do would be to | ook at the hearts of
people withdrawn after chronic IV inotropic versus
those that are not. Unfortunately they wouldn't be
conparabl e patients necessarily, but you may be able
to figure out the nmechani smof what's going on during
chroni c exposure at the tissue.

DR. THADANI: Well, the patients on the
transplant list are Cass IV failures, right? So
these are the nost high risk patients, and yet you're
not showing a very high nortality. So | think there's
sonmething mssing in the equation of intermttent, and
ny worry is | don't think we have any clue that we can
transl ate what happened in the oral therapy, which is

continuous throughout the 24 hours, wth the
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intermttent therapy. W don't have data.

"' m not saying they are not harnful or
useful. | think there's no data, and | think with the
transpl ant issue, the data shoul d have been avail abl e.
| don't know why it's not.

CHAlI RPERSON PACKER:  Yeah. The transpl ant
situationis alittle bit -- I think everyone realizes
-- very difficult to interpret because the patients
who were put on IV inotropes to get transplanted or
because they need inotropes because they are in
desperate need of transplant is a patient popul ation
very different than the patient popul ati on who gets a
transpl ant without IV inotropic therapy.

Now, in the past there has generally been
a distinction nmade between UNOS | and UNCS 11, but
even so there is a difference in the severity of
di sease in a patient who the physician says needs
inotropic therapy to get a transplant. So there would
be no basis of doing a conparison here because there
is no adequate control group unless you' re prepared to
random ze.

You can't find a control group of equal
severity that you can use as an adequate matched
control even retrospectively. So | assure you that if

you | ooked at the nortality in the people who got IV
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i notropes or | ooked at the hearts of people that got
IV inotropes they would be worse, but they're worse to
begin wth.

Lynne.

DR STEVENSON: I'mjust trying to make a
coupl e of comments.

Clearly, as you indicate, we do have our
nmost experience from patients who are awaiting
transplant. There's nothing in that experience which
woul d give ne what we woul d have called this norning
reassurance that that's a safe therapy.

If we |ook, for instance, at Les Mller's
experience of 25 patients on hone dobutam ne while
awai ting transplant, two of those patients required
LVADs. Six patients died. So that's clearly not
sonething that would necessarily give us confort
al t hough perhaps shoul dn't give us undue al arm

| think there are many prograns who do not
use frequent hone inotrope infusions that have siml ar
out-patient nortalities to what Dr. Pina describes,
and although | don't want to focus on this, this is
just an exanple of the fact that we don't know what's
i nvol ved.

There have been several reports now of

series of patients on chronic dobutam ne in whom
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eosi nophilic nmyocarditis has been denonstrated, which
seened clearly to be associated with worsening cardi ac
function, but | use that only as an exanple of the
fact that we really do not know the safety of |ong

term dobutam ne even in this population that's closely

noni t or ed.

CHAI RPERSON PACKER: (Ckay. | wunderstand
that there are a few clinicians that -- actually
two -- that Sanofi has asked to conme and speak to the
issue of IV therapy long term Can you please

identify yourself and the institution?

MR. HORNE: Sure. M nane is Ron Horne
fromthe University of |owa.

| want to participate in the discussion
that we just had and raise the issue of patient
selection in our critical thinking of the trials that
were outlined. | think that we would all agree that
there's a significant mnority of patients wth
advanced heart failure who have clinical and
henmodynam ¢ deconpensation that either persists or
rapidly recurs despite maxi mal vasodilator, diuretic,
and short termintermttent |V therapy.

It's in this patient population that
there's a | arge anecdotal experience of intermttent

|V therapy to treat that episode of deconpensation.
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| think that this experience outlines the short term
tolerability of this approach and suggests clinica
stability.

| question the application of the existing
data whi ch exam ned chronic inotropic use, either |V
or oral, to that patient popul ation.

CHAI RPERSON PACKER: Because of the
severity of disease?

MR.  HORNE: Yes, yes. | think ny
experience with these trials is that there's a period
of stability that's often required in the baseline
phase prior to entry to the trial, and so the patients
who | outlined would not fit in those trials.

So | understand that there is a simlar
lack of or that there is a lack of data, either
positive or negative, examning the use of any type of
inotropic therapy in the patient population that |
just outlined.

CHAI RPERSON PACKER:  Just for purpose of
clarification, some of the long term trials of
inotropic agents, in particular PROM SE, had very
little, alnost none in the way of stability criteria.
The patients who were enrolled, that is a study in
which if | remenber 55 to 60 percent of the patients

were Class IV, to begin with, and that's the patient
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popul ation, by the way, that suffered the greatest
increase in nortality, a 53 percent increase in risk.

MR.  HORNE: | don't know -- maybe you
do -- how many of those patients fit the population
that | just outlined, those who have --

CHAlI RPERSON PACKER: | think a substanti al
portion of those fit precisely the criteria that you
would enroll in an intermttent -- a trial of
intermttent therapy.

MR.  HORNE: | would look forward to
| ooki ng at those data.

CHAI RPERSON PACKER:  Marv?

DR. KONSTAM  You know, your point m ght
have validity, that is, that there mght be subsets of
patients to which the control data set don't well
apply, but I think that that argunent would carry sone
nmore weight if there were any control data to support
the effectiveness of these agents in particular
popul ati ons.

So since there aren't any such data, |
think we're relegated to |look at the pretty broad data
set that does exist that clearly points to excess
nortality, and as Dr. Packer points out, particularly
in the patient -- in a nunber of cases, particularly

in the patients with Cass IV.
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And | think that, you know -- | think the
point that you're raising, that perhaps this data set
doesn't apply to subsets, | don't find that useful in
t he absence of any data that point to the contrary.

CHAI RPERSON PACKER: Pl ease, and pl ease
state your nane and affiliation.

DR FRIEDVAN. |I'mDr. Abe Friedman. |'m
an associate clinical professor of nedicine at the
University of Pittsburgh. I'"'m a critical care
cardi ol ogi st at Shadyside Hospital, where | enphasize
in treating congestive heart failure.

| think it's inportant when we | ook at the
data to establish facts that are honest, and | think
it's very honest to say that chronic oral inotropic
therapy right nowis potentially -- is dangerous, and
the data is very clear that you presented, but we have
to be careful because sone of the inotropes that you
did use were not purely Beta Is and were not purely
phosphodi est erase i nhi bitors.

Vesnarinone with its rectifying potassium
current; pinobendan with its calcium sensitization
So across the board there, you can even make critical
coments about sone of the studies that have been
menti oned, particularly |Iooking at potassium]|evels,

magnesi um | evels, and digoxin levels, and chronic
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t herapy nay be potentially dangerous.

Now, let's talk about the other issue of
interchronic, intermttent therapy, and an honest
cooment here would be that there are no well
control |l ed pl acebo studies to support it. There are
alot of clinical -- there's a lot of clinical data,
probably an additional 14 other studies that you did
not nention that do support its use, but none is well
controll ed and pl acebo control |l ed dat a.

| think it's inmportant also that when we
| ook at these popul ations, what populations are we
really treating? |"m predominantly at Shadyside
Hospital in Pittsburgh, and you'll excuse ne. |1'ma
practicing clinical physician. | practice every day.
| teach. | publish, but I'min the infantry in taking
care of these patients.

And in ny patients, | treat predom nantly
the Medi care population. Now, this is the population
with the nost episodes of heart failure and al so the
nost recurrent episodes of heart failure, and in ny
popul ation, | do not have bridges to a transplant, and
my bridge is potentially to stabilization.

|'"d like to make coments about O ass IV
if you'll permt nme using clinical data, not well

controlled placebo data, but you're seeing the
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patients because you've already alluded to them
These are the patients that you have stabilized on
maxi mal nedi cal reginen, which include the usual
drugs, including even beta bl ockers, and you may have
even given a course of inotropic therapy in our |ICUs
or nonitored settings.

Now, what do you do within approxi mately
one week or two weeks when these patients conme back
into the hospital? Now, this is a burgeoning
popul ation that continues to increase, and for us to
make sone sort of inprovenent in decreasing their
hospitalizations, at the present tine | personally do
not know of any drug on the market that is avail able
that is any better than what we have. Certainly on
the horizon | don't know of anything better, including
endot hel i al drugs.

So we have used quite heavily intermttent
i notropic therapy. Now, intermttent inotropic
t herapy can be potentially dangerous, and we only use
it in nonitored settings. That neans a |low |eve
monitor, and we do not start the therapy unless
potassium |levels are greater than four, nagnesium
| evel s are greater than 1.6, and digoxin levels are
| ess than 1.5.

There are the patients that we do send
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hone on chroni ¢ honme dobutam ne therapy that cannot be
noni t or ed. These patients, however, are nonitored
fastidiously with electrolyte control.

So in these patients right now we feel
that nonitor therapy -- | feel that if we're going to
approve any drugs in the future that they should be
stated on nonitors with only fastidious control.

Now, one study that everyone tal ks about
is Dr. Dies' study fromLilly, the dobutamne trial
whi ch was 48 hours. Now, why did these studies pick
48 hours?

If you |l ook at the history of IV inotropic
therapy, it starts with Liang and Overith, starting at
72 hours, subsequently comng with Applefield and D es
going 48 hours, and today comng to studies of
approximately 24 hours, and in the Lesfield
popul ati on, six hours as out-patient, and this is the
tailoring that has been done by clinicians using this
trial.

| recently contacted the Lilly Education
Departnment and was ki nd enough to obtain sone data on
the Dies trial that wasn't published. Now, in al
fairness to Dr. D es, who' s an excellent investigator,
this was done -- this study was started in 1984 and

went through 1986.
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In his population, 12 of the dobutam ne
patients had potassiuns | ess than 4.0, and the range
went from3.5 to 4.7.

In addition, seven out of the ten sudden
deat hs occurred on dobutam ne infusion.

Now, we don't have any nmjor specific
mar kers for sudden death in this popul ation. W know
what can increase the incidence of sudden death, but
when you're using | arger doses of dobutam ne, and in
his trial the average dose was eight m crograns per
kil ogram per mnute, upwards of 15 mcrograns per
kil ogram per mnute, is it a surprise that we had
increased incidence of sudden death in that
popul ati on?

And is it a surprise that we had i ncreased
i ncidence in the dobutam ne group that had greater
than four runs of ventricular tachycardi a?

So, therefore, it is inperative that
nmonitoring el ectrol ytes be addressed.

In addition, today not only has the tine
period that we're treating these patients gone into a
met anor phosi s. The doses have gone into
met anor phosis, and | use all three drugs. | start
wi th dobutam ne first because it's the cheapest drug

available that is out there, but sonetines because of
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arrhythm as and tachycardi a and bl ood pressures, you
have to go on to either using mlrinone or anrinone.

So based on a clinician's input, when the
FDA -- when you folks are making decisions in the
future, | think it's very inportant that we | ook at
all of these paraneters, and we do need pl acebo, well
controlled trials in order to help us, to guide us to
those of us who are in the day in and day out care of
patients.

Thank you very nuch.

CHAI RPERSON PACKER: Can you stay by the
m cr ophone?

| | eana.

DR PINA: I'min the trenches, too. W
have 2,400 heart failure patients in our clinic, and
of everybody that comes to us probably only 20 percent
of patients eventually get transplanted. So | can
share your frustration at patients that cone back tine
and tinme again.

As we try to look at intermttent therapy
in order to start protocols and to do it in a
prospective fashion, we were net not only by the
trials that you're stating where the potassi um was
| ow, doses were very high, but there's no consensus as

to frequency, dosing. There are no well done trials.
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So I'mnot saying that it can't be done or
that it shouldn't be done, but we've got to collect
data in a nuch nore perhaps intelligent, prospective,
and organi zed fashi on.

And | agree with you that the nunber of
these patients is going to continue to go up. It's
not going to go away, and this is not the popul ation
that you put in a study. This is a very, very sick
popul ati on.

And in spite of all our nedical therapy,
they still get sick. So | share your concerns, but |
also feel that we need sone sort of perhaps not
st andardi zati on, but sone sort of dose ranging,
protocols of frequency of nonitoring, places of
nmoni toring, and where these types of therapies should
be done, if they should be done.

DR. FRI EDVAN: | agree with you 100
percent, and that's why ny first sentence included the
fact that there have not been well controlled trials,
and those of us who are treating patients in the
trenches sort of use, if you'll permt this term
clinical dosing ranges, not henodynam c dosi ng ranges.

For exanpl e, our average dose in treating
dobutam ne is approximately 2.5 to five m crograns per

kil ogram per m nute. If | give that patient 20
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m crograns per kilogramper mnute |like the pigs were
given, | know |'m going to be getting into trouble.
There is no doubt in ny mnd that that's the case.

W have done simlar dosing with mlrinone
and simlar dosing with anrinone wthout | oading
because sonetines we see that | oading not only causes
sone hypotension, but in itself may be arrhyt hnogenic,
and how do we know? How do we find out how patients
get better?

Vll, | published 13 patients that were
severe resistant dass IV, and we showed -- you know,
13 patients, not a lot of patients, but we certainly
showed a decrease incidence in comng back into the
hospital, and these are the papers that we're seeing.

When the patients are severe Cass IV and
they enter the hospital and they can't go to the
bat hroom wi thout getting dyspneic, and then you're
able to show at Ileast clinically that they're
I nprovi ng.

Now, for exanple, how do | nmake a deci sion
about when do | start intermttent therapy? That
decision is nmade once that patient has failed nmaxi mal
medi cal therapy, BUNs of 60 to 80, creatinines of
approximately two to three, systolic blood pressures

of approximately 80 to 100, given a course of
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i notropic therapy, and then they rebound.

When | first was doing it, | was very
frightened because there was no data at hand. It was
72 hours, but now we let that rebound occur within
approximately one to two weeks.

CHAI RPERSON PACKER: Let nme ask one
guestion which | think is on the m nds of everyone on
the Commttee. You sound |ike you're convinced that
in the appropriate hands, used in the appropriate
manner , with the appropriate nonitoring, t hat

intermttent |V therapy is going to be safe and

effective for the -- as a long term nmanagenent
strategy -- for selected patients with heart failure.
DR.  FRI EDVAN: | think that's a fair

comment, Dr. Packer.

CHAlI RPERSON PACKER  Way has t here been no
pl acebo controlled trial conducted to denonstrate such
an effect?

DR FRIEDVAN. | don't think you have any
well controlled placebo trials to negate such an
effect.

Nunber two, | am not a -- | am not an
academcian. Al right?

CHAlI RPERSON PACKER:  Maybe | can rephrase

t he question. How do you know what you know in the
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absence of a control group?

DR. FRIEDVAN. 1'd like to say the sane
thing that Dr. Stevenson said just a little bit ago.
| know, and | can only base that on how |'ve seen ny
patients, how |'ve treated them for the |ast eight
years, and as | also told you, that | present to you
not academc value with P values and confidence
intervals. |'m speaking to you only as a clinician
ri ght now.

Do | have the data at hand? | go back to
my first sentence. That data is not available. W
need that dat a.

CHAI RPERSON PACKER: In fact, the data

suggests a strong possibility of harm

DR. FRI EDVAN: | beg to differ on that
i ssue. Intermttent inotropic therapy has not
necessarily been shown to show harm You cannot

extrapolate oral inotropic data to intermttent |V
inotropic data. | don't think the studies are |arge
enough.

CHAlI RPERSON PACKER: Rob?

DR CALIFF. Wwell, | just want to nmake one
coment, and then | know Lynne wants to nake sone
conment s.

It's a difficult area, and | think a | ot
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of us have struggled with these patients. | actually
don't see many patients these days. O her people on
t he panel are still pretty active clinically, but I
used to see a |lot of them

And | would just -- the only coment |
woul d make about your presentation, the commtnent is
obviously there, but the word "clinically" to a | ot of
us, | think, is a very charged word because, you know,
| would replace that with anecdotally.

| mean many of us are clinicians and see
patients, but we've |learned that we can be fooled in
our commtnent by observations that we nake w thout
under st andi ng what woul d have happened had we not used
one or another therapies in our armanentarium

And we can go through a whole list of
things in cardiology where equally commtted and wel |
nmeani ng peopl e have cone to concl usions such as yours
and turned out to be wong. There are al so exanpl es
where they've turned out to be right.

But | would just urge not to fall back on
the word "clinical" because to many of us the highest
form of clinical practice is controlled observation
where you can draw a conclusion and then practice
based on the evidence, and | think what a |lot of us

are desperately seeking is sone sort of confirmation
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in the highest formthat what we hope to be correct
really is, that there is this group of patients that
we treat and can hel p.

CHAI RPERSON PACKER:  Lynne.

DR. STEVENSON: | would like to conmend
you for your incredible dedication to this really
difficult job, but in ternms of what you feel to be
beneficial and what has been described in uncontrolled
series of other people's experience with intermttent
mlrinone could well be attributed to the fact that
these patients are seen on a regular basis. They're
com ng back

They're followed extrenely closely in
terms of electrolytes and everything else, and the
benefit of that type of intensive managenent program
has been well docunented, and the benefits observed
from that are very simlar to or superior to those
whi ch have been observed with the infusions of
m | rinone.

So | woul d suggest that the programis of
critical i1nportance, but we want to make sure that
we' re not sonehow arrangi ng that program by using a

drug which itself m ght be del eterious.

DR, FRI EDVAN: It is very interesting
t hough. When you -- |'m sorry. | was going to
SAG CORP.
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respond. Maybe you' d better -- may | respond to that?

CHAI RPERSON PACKER:  Sure.

DR FRIEDVAN. There is no doubt that one
of the criticisns of intermttent inotropic therapy is
the fact that these patients are watched and they're
seen by a physician and told, "Are you taking your
lasix? Are you taking your nedication? Are you
restricting your fluids and you're restricting the
sal t ?"

| feel though that that data is still
weak, and it's very interesting. Over the years when
we have stopped the nedication for one or nore reasons
and are still seeing the patient -- the patient
doesn't want to go into the protocol or doesn't want
to go into the formof therapy -- even though they're
bei ng seen and exam ned, they generally rebound w thin
approxi mately two nonths, and those patients that |
have described, what | call ny Cass |V resistant,
that they don't go out nore than a few weeks.

CHAI RPERSON PACKER:  JoAnn?

DR. LI NDENFELD: | think that we've al
seen these patients. Many of them are chronic
patients who are very ill, and | think what makes ne
feel like we need nore data as everyone has di scussed

IS now the patients are asking us when they cone in,
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"Do |l really need this? WII this help nme? Is this
going to make a difference in three nonths or should
| just not cone in the hospital ?"

And | don't think I can tell them that.
| don't have the same confidence that you do on this
long termtherapy, and | think we need those answers
because | think the patients thenselves are asking
t hat questi on.

CHAI RPERSON PACKER: | think it would be
fair to just remnd oursel ves that about ten years ago
when oral mlrinone was available under an
i nvestigational program that there were many, many
clinicians who used the drug in an open | abel fashion
in patients with heart failure, many of them very,
very sick, and swore by the drug, said the drug nade
peopl e feel better, kept them out of the hospital.

When t hey conpared the events and synpt ons
in patients receiving oral mlrinone to patients -- to
the period before they received the drug, there were
dramatic, dramatic clinical benefits, synptomatic
benefits: reduction in hospital days with what was
deened to be a very, very acceptably low nortality
rate.

When mlrinone was put into a |large scale

trial in this patient population, the drug did not
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make anyone feel better, didn't reduce
hospitalizations, increased hospitalizations, and
increased nortality.

And it shows how difficult this situation
is and how clinical judgment in the absence of a
control group can give you msleading results, and
your experience with IV mlrinone is very rem ni scent
of the experience with oral mlrinone.

DR FRIEDVAN. Dr. Packer, I'mnot here to
give a selling point or an advertisenent for |V
m | rinone. | use all three inotropes, and |I'm not
here to say -- | nmean, | wish | had nore data. That's
what I'mtelling you, and that's what |I'm here to ask
that we all do, that we do develop the studies to give
us that information.

But at the present tine | do not have any
better ways to take care of these Class IV patients.

CHAl RPERSON PACKER: But that's what they
said when oral mlrinone was being evaluated. They
had no better way of taking care of the patients.

The reality is they did have a better way.
It was call ed pl acebo.

DR. FRI EDVAN: Dr. Packer, if | give ny
patients placebo, they will not get better. [''m

tal ki ng about now G ass |V resistant patients who are
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on maxi mal nedical therapy, and in that situation
pl acebo is not going to take care of them

And also, | don't think you can make --
you cannot nmake the transition from oral, chronic
inotropic therapy to intermttent inotropic therapy,
what ever drug you use.

DR. CALI FF: One thing that would be
useful frommnmy perspective would be just to get your
point of view on how |l arge of a difference you think
intermttent inotropic therapy -- if you took 100
patients who fit your population that you described
and treated, half wth placebo and half with -- or
200, half with placebo, half with inotropic therapy,
what would be the magnitude of the difference in
synpt omat ol ogy or staying out of the hospital that you
woul d think woul d occur?

DR. FRIEDMAN. You're asking me to give
you ny, you know, personal opinion --

DR CALI FF:  Yea.

DR FRIEDVAN. -- that's not found on any
-- so if you'll permt nme to do that and you won't
conme back at me saying that there's no data, |'m nore

t han happy --
(Laughter.)

DR. FRI EDVAN: -- I"'mgoing to be nore
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than happy to do that, but | want to nmake sure that
the ground rules are fair.

In that situation, if you wll give ne
those Class |V patients who are truly Cass 1V, |
believe in the right hands and the right nonitoring if
it's done correctly that we will be able to keep them
out of the hospital with recurrent adm ssions for
congestive heart failure by giving themtheir 24 hours
of intermttent inotropic therapy nonitored.

DR. CALI FF: You nean you reduce
hospi talizations by 50 percent?

DR. FRIEDVAN: |If not nore.

DR. CALI FF: And you would have no
increase in nortality?

DR FRIEDVAN. |f done correctly, that is
correct.

DR, CALI FF: Ckay.

CHAI RPERSON PACKER: Wl |, a decrease in
hospitalizations by 50 percent and no increase in
nortality probably in dass |V patients woul d probably
only take a couple hundred patients followed for four
to six nonths.

DR, CALIFF: Until they die.

CHAI RPERSON PACKER:  Yeabh.

DR CALIFF. | mean dass IV patients have
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a nortality --

CHAlI RPERSON PACKER: Pretty doabl e.

DR. CALI FF: Yeah.

DR FRIEDMAN. And | believe in this d ass
IV -- severe Cass IV population -- | think that you
woul d be honest in saying that if you do nothing to
t hese patients 30 to 50 percent are going to die
within a year. |Is that fair?

CHAI RPERSON PACKER:  Yes.

DR.  FRI EDVAN: Okay, w thout using
i notropi c therapy, et cetera.

CHAI RPERSON PACKER: Ckay. Wy don't we
continue with the discussion on question nine? The
guestion that's posed to the Commttee is the paper on
-- the review on long term treatnment concludes that
positive inotropic agents have not been shown to be
effective or safe in the treatnent of chronic heart
failure during long term use whether gi ven
continuously or intermttently or whether given orally
or intravenously.

Instead long term treatnent has been
associated wth a consistent increase in the risk of
hospitalization or death.

Do you agree? And we should actually go

t hrough and take a vote on this.
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Yes, |'msorry.

DR. KONSTAM

change the |ast

"conti nuous."

given continuously or intermttently.

sentence to

380
Mar v?
Wll, | just -- you m ght

include the word

You know, the previous sentence says

| nstead | ong

term treatment has been associated with consistent

increase in risk for

hospitalization and deat h.

| mean with the exception of the D es
study, if I'"'mnot m staken, everything else is based
on chronic persistent oral use.

CHAlI RPERSON PACKER: Yeah, we have the
DI CE study as well, which goes in the wong direction.

DR. KONSTAM That's the one exception
but that's not a pretty -- that' snot --

CHAlI RPERSON PACKER DI CE and Dies are two
di fferent studies.

DR. KONSTAM Ch, is that -- oh, D CE

CHAI RPERSON PACKER: Dl CE.

DR. KONSTAM

Right. COkay, but | think

where the data are crystal clear to the point of
making a statenent like this, it's chronic continuous
use, | nean.

CHAI RPERSON PACKER: | don't think that
the intent of this question is to have the Conmttee
reach any term

opinion on the safety of |ong
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intermttent therapy. | think that the two sentences
here are in thensel ves the concl usions of the review,
which is that intermttent or continuous |ong term has
not been shown to be safe or effective.

DR. KONSTAM That's clearly true.

CHAlI RPERSON PACKER:  And second, that |ong
termtreatment has been associated with increased risk
of hospitalization and death,a nd | think that's true,
t 00.

DR THADANI : Do you want to separate that
into two parts? One is oral long term versus --
you' re conbi ning the whol e i ssue now.

CHAlI RPERSON PACKER: Well --

DR. THADANI : The | ast question was yes,
but here I think you' re conbining the two.

CHAI RPERSON PACKER: Maybe the concept
bei ng enbodied here is that the data exists wth,
let's say, definitive data is with oral.

DR. THADANI :  Yes.

CHAI RPERSON PACKER:  Conti nuous.

DR. KONSTAM Yeah. To ne though --

CHAI RPERSON PACKER: Second is -- second
is the data with intermttent use long term is
nondefinitive, but trends in the wong direction.

DR. KONSTAM How many patients in the
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DI CE? How many deaths in the DI CE study? Three to
five?
CHAI RPERSON PACKER:  Three in five with

three transplants in the dobutam ne group.

DR, KONSTAM You know, | don't have
any --

CHAI RPERSON PACKER: No, no, the nunbers
are smal | .

DR. KONSTAM Right. | nean --

CHAI RPERSON PACKER: The question is
whet her you think that there is any data on -- are you

reassured by the intermttent data?

DR. KONSTAM No, it's not that, MIlton.
Just in the spirit of saying what we know and what we
don't know - -

CHAlI RPERSON PACKER: Ri ght.

DR. KONSTAM -- | think the previous
sentence is clear. There are no data supporting -- no
well controlled data supporting the use in either
route, and then, you know, I'm a little bit nore
confortable. It sounds like we're being pretty
definitive in these sentences, and |I'd like to be
definitive, and | think where the data are definitive
is in continuous use. You know, | don't know.

CHAl RPERSON PACKER: Ckay. Then with the
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sense that the second sentence, long term treatnent
wi th continuous oral therapy has been associated with
a consistent increase in the risk of hospitalization
and death, do you agree with both of those statenents?

And we should begin at one end of the
room Cindy, do you want to begin?

DR. GRI NES: | agree that the chronic
t herapy has been associated with increased risk of
hospi talization and deat h.

CHAI RPERSON PACKER: kay. There's two
statenents. Do you agree with both? The first neans
that neither intermttent or continuous has been
associ ated -- has been shown to be safe or effective.

DR. GRI NES: | share sone of the sane
concerns that there are so few pati ents who have been
treated with intermttent 1V therapy that it's hard to
draw firmconclusions. | agree that there's, you know
-- It doesn't | ook positive.

CHAI RPERSON PACKER: No, no, no. ' m
sorry. The statenent as it reads is "has been shown
to be effective or safe.” Intermttent therapy has --
| understand the data is sparse -- hasn't been shown
to be effective or safe, right?

DR. GRINES: Right.

CHAl RPERSON PACKER  So | nean, |'msorry.
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You're voting yes on one or both statenents or --

DR CALIFF: Say it again. Statenment one
is that intermttent or continuous therapy has not
been shown to be safe or effective.

CHAlI RPERSON PACKER: Ri ght.

DR. CALI FF: It also -- | nean, the
inplication of that statenment is also that it has not
been shown not to be safe or --

CHAlI RPERSON PACKER It just says "has not
been shown to be effective or safe.”

DR. CALI FF:  Yeah.

DR. FENICHEL: M Iton.

CHAI RPERSON PACKER:  Yes.

DR. FENI CHEL: Maybe | can help this.
think maybe it's a matter of stress. The operative
word in the first sentence, | think, the intended
operative word is "shown." "Positive inotropics have
not been shown to be effective," dah, dah, dah.

The operative word in the second sentence
is, or operative words are "has been associated with."
So in the one you' re making -- the first assertion is
there is the absence of a denonstration, and the
second is al nost there has been a denonstration, but
at | east there has been an indication.

So that's all that's being asserted, but
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that is being asserted.

CHAI RPERSON PACKER: Okay. | think that
to be fair this should be a statenent that says --
that inplies cyclic AVP dependent agents because the
guestions beneath it refer to other 1V drugs, one of
thema positive inotropic drug which is not cyclic AW
dependent . So we need to -- the review dealt only
with cyclic AVP dependent agents.

Cndy. | guess the vote is do you agree
with both statenents as nodified.

DR. GRINES: Well, we got past the first
one, right? W're on the second one now.

| f you say the cyclic AW dependent drugs,
| agree that the first one -- the first one hasn't
been shown to be effective or safe. The second |
still have a problemw th the consistent increase in
the risk of hospitalization and death, and | think we
shoul d maybe separate or clarify that since we have so
little --

CHAI RPERSON PACKER: Marv suggested that
long termtreatnment with continuous oral therapy --

DR. GRINES: Ckay.

CHAI RPERSON  PACKER: -- has been
associated wth a consistent increase in the risk of

hospitalization and death. Do you agree?

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

386

DR GRINES: | agree.

CHAl RPERSON PACKER (kay. So we have yes
on bot h.

John.

DR. D MARCO "1l agree with those as
nodi fi ed, both of them

CHAlI RPERSON PACKER: Lenf

DR. MOYE: 1'mgoing to abstain on this
one.

CHAI RPERSON PACKER:  Rob?

DR CALIFF: | nmean the way they're both
stated, they're both true fromthe absence of data on
nunber one and the presence of data on nunber two.

CHAlI RPERSON PACKER:  JoAnn?

DR. LI NDENFELD: | agree with both.

DR. KONSTAM  Yes.

CHAI RPERSON PACKER:  Udho?

DR. THADANI : Yes for both.

DR PINA | agree with both statenments as
modi f i ed.

DR RODEN.  Yes.

DR. MASSI E: Yes.

CHAlI RPERSON PACKER: Ckay. The next --
does this conclusion apply to dig., nitroglycerin or

nitroprusside? | think we can take all three at once.
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DR THADANI : What about the intermttent

PARTI CI PANT:  You have to go back to the
intermttent.

DR. THADANI : Yeah, because you excl uded
the intermttent from the question conpletely now
because you went to question 1(a). One (b) you
changed it to only orals. Wat about intermttent?
Because the whol e discussion was on intermttent. So
we have to make a statement we don't have data or
there's some wong directions. | think we can't --

CHAI RPERSON PACKER: Wel Il --

DR.  THADAN : -- just leave it up in
l'i mbo.

CHAI RPERSON PACKER: Yeah, | agree with
you. We've already said in the first half that there
are no data that says that the drug given -- that
these drugs given intermttently are safe or
effective. W've already said yes.

DR THADANI: O harnful. | mean we don't
have enough data to make any concl usions, right?

CHAl RPERSON PACKER  Right. Says "has not
been shown to be effective or safe during long term
use." That applied to continuous or intermttent oral

or intravenous.
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DR.  THADANI : Should we make another
statenent the data on intermttent is totally
i nadequate to address the issue?

PARTI Cl PANT: It says that.

DR. THADANI : | realize that, but vyou
know, you're enphasizing the oral.

CHAlI RPERSON PACKER: Yeah, it says it in
the first question. W're actually going to deal with
that in question nunber ten.

DR. THADANI: Ten? kay.

CHAl RPERSON PACKER:  The question here is
do these tow conclusion apply to dig., nitroglycerine,
or nitroprusside, and let nme for the sake of
sinplicity ask if anyone thinks that either of these
two statenents applies to any of these three drugs.

DR. KONSTAM The first sentence applies
to nitroglycerine and nitroprusside, right?

CHAI RPERSON PACKER: That's correct.

DR. KONSTAM The second doesn't.

CHAI RPERSON PACKER: Ri ght . So that,
Marv, you would vote it does not apply to dig. The
first statenent applies to nitroglycerine and
nitroprusside. The second statenent applies to none
of the three.

DR KONSTAM Wl l, you know, it m ght be
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wort hwhi l e sayi ng what we're tal king about here. |
don't know why we're bringing in nitroglycerine and
nitroprusside at this point. W've been tal king about
drugs that have inotropic effect. well, we were
t al ki ng about cycl e AVP dependent agents, right?

What are we trying to say here? You want
separate statenents about nitroglycerine and
nitroprusside? Wy are they even in there?

DR, LIPICKY: -- on IV inotropes --

DR. KONSTAM Ri ght.

DR. LI PI CKY: -- we'll be asking the
| abel i ng question in the next question, and these two
drugs are approved. So they mght have to be
rel abel ed.

CHAI RPERSON PACKER:  Yeabh.

DR LIPICKY: W just want to see if the
t hi ngs you' ve been tal king about in question nine are
applicable to those other guys or not. Everyt hi ng
that went before is okay. W just want to dissect
that out. Ckay?

DR. KONSTAM  Yeah. Well, then in that
spirit | understand.

Sonmething -- that first part of the
statenent certainly is applicable to nitroglycerine

and nitroprusside in that they have not been shown to
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be effective or safe in the treatnent of heart failure
during long term use whether given continuously or
intermttently.

CHAlI RPERSON PACKER: R ght, and the second
stat enent does not apply.

DR. KONSTAM Yeah. | nmean the second
statement should, right -- should -- you' ve again
stuck in the point about cyclic AWMP dependent agents.

CHAlI RPERSON PACKER: Right, right.

DR. KONSTAM So it would not apply.

CHAI RPERSON PACKER: Ckay. Does anyone
di sagree with Marv's concl usi ons?

(No response.)

CHAl RPERSON PACKER: Ckay. Question ten,
shoul d sone of the conclusions of today's discussion
be retrofitted into a Ilabeling of intravenous
nmedi cations now approved for the treatnent of
congestive heart failure?

And | et nme enphasi ze that the agency woul d
like us to renenber that the facts are different in
each case and detailed wordsmthing 1is not
appropriate, and only the sentences that apply in each
exanpl e woul d be incl uded.

For exanple, there is a statenent about

Class IV, and if the data didn't indicate that, that
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sentence woul d not be included, and so we would tail or
the wording to the appropriate -- in the appropriate
way based on the data available for each drug.

Gven that as a qualification, the
proposed | abeling change is as follows: Drug X is
indicated for the intravenous treatnent of patients
who are hospitalized with acutely deconpensated heart
failure. In general, Drug X should be added to
treatnent wth other drugs for heart failure,
including dig., diuretics, ACE inhibitors, and
carvedil ol .

And so the first paragraph is a
clarification of the indication.

The second paragraph: experience wth
intravenous Drug X in controlled clinical trials does
not extend beyond 48 hours of repeated bol uses and/ or
conti nuous i nfusions, and where applicable, this would
be included in a nmulti-center trial of oral Drug X
Long termuse was associated with an increased risk of
hospitalization and death, and where applicable
patients with Cass IV synptons appeared to be at
particul ar risk.

Simlar trials of other drugs with simlar
mechani sms  of action have given simlar results.

There is no evidence that long term intravenous
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reginmens of Drug X do not carry a simlar risk.

DR MASSIEE MIt.

CHAI RPERSON PACKER: Barry.

DR MASSIE: (Going back to question nine,
what you left out is the paragraph that there's no
evi dence of efficacy during long termintravenous --

CHAlI RPERSON PACKER:  No, we incl uded that.

DR. MASSIE: \What?

CHAI RPERSON PACKER: W i ncl uded that.

DR MASSIE It's not on the statenent you
just read. No, | nean carrying forth the di scussion
and vote of question nine, there's nothing there that
says that there's also no evidence of efficacy.

CHAlI RPERSON PACKER: I n question nine, the
first sentence says --

DR MASSIE: No, no, no. | neanin this
relabeling. Wat |'msaying is that there ought to be
sone statenment like that first sentence in question
nine edit.

CHAlI RPERSON PACKER:  This is question ten.
Is it ten? I1'msorry.

DR. MASSI E: VWhat |I'm just saying is
i ncluded in these paragraphs --

CHAI RPERSON PACKER: Ri ght.

DR MASSIE: -- should be a statenent |ike
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the first sentence of question nine, which says that
there is no evidence of efficacy either. Efficacy has
not been shown of that approach.

CHAI RPERSON PACKER: Ckay. Barry 1is
suggesting that the sentence "not shown to be
effective or safe in the treatnment of chronic heart
failure during long termuse when given continuously
or intermttently or orally or intravenously" should
be enbodi ed sonewhere in the first paragraph; is that
correct?

DR. FENICHEL: Isn't, MIlton, isn't that
a mnor corollary of the first sentence in the second
par agraph here? What we say is experience wth
i ntravenous so-and-so "in controlled trials does not
extend beyond 48 hours,” and so on. Well, a fortiori
it doesn't provide evidence of safety or efficacy or
not hi ng. | mean there it is. VWhat could be a
stronger statenent than that?

DR LIPICKY: You could have had nortality
and synptom benefits in 48 hours. So that sentence
doesn't say you don't have any efficacy.

DR. FENICHEL: No, no, no. \Wat | take
Barry's suggestion to be is that the thought from
guestion nine that certain drugs have not been shown

to be effective or safe, dah, dah, dah, during |ong
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term use should be carried over.

Vell, here we say there is no information
at all about long termuse fromcontrolled trials. So
of course they've not been shown to be safe and
effective.

DR MASSIE: Well, | think it's better to
say than infer, first of all, but second of all, there
is a lot of articles about long term use, and they
aren't controlled trials, but a statement that this
commttee does not feel that they constitute evidence
of efficacy, | think, is worth adding, | guess,
because, yes, you can infer that if there's nothing
about 48 -- exposure nore than 48 hours, anybody woul d
obviously read that as saying there's no evi dence of
efficacy.

| guess | would suggest being a little
nore literal.

DR. THADANI : MIlton, just on the first
part of the question, | think carvedilol is not
approved for Class IV failure. So --

CHAlI RPERSON PACKER: But the only --

DR. THADANI: But | think you're talking
about deconpensated failure in general.

CHAI RPERSON PACKER: Carvedilol has a

qgquestion mark specifically for that reason. It's only
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there because it's an approved drug.

DR. THADANI : Should we just exclude it
and not be there at all?

CHAI RPERSON PACKER: Don't word smth.
The concept here is -- and, by the way, one can have

soneone who is on carvedilol and then deteriorates to

Class IV
DR. THADANI: That's a different issue.
CHAI RPERSON PACKER:  Wiich is a different
I ssue. The agency wll -- when this was first

witten, the parentheses "and carvedilol" was not
i ncl uded. It's included only -- it was added
subsequently for conpl eteness sake. Ignore it if it--
one way or anot her.

DR THADANI: The reason | even brought it
up, that could be a beta blocker if the guy is a post
infarct patient who is on a beta blocker. So | think
we shoul d probably not nention that because sonebody
m ght take this and start their patient on carvedil ol
wi th no data.

CHAI RPERSON PACKER: Just take it out.

DR THADANI: So | woul d suggest you take
it out.

CHAI RPERSON PACKER: Just take it out.

Ckay. The present reconmendations have
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been nmade, and we want to hear any other
recommendati ons, aside fromtaking out the parentheses
at the end of the first paragraph; that Barry woul d
like to make the first sentence of the second
par agraph nore explicit by saying sonething simlar to
the question nine, which is the present evidence --
|'"m sorry -- that the drug has not been shown to be
effective or safe in the treatment of heart failure
during long term use whether given continuously or
intermttently or whet her gi ven orally or
i ntravenously.

In other words, instead of or perhaps in
addition to --

DR THADANI: Oally would be out because
you' re tal ki ng about intravenous treatnent.

DR. LIPICKY: Well, we can handle that.
We can sneak sonething in.

CHAI RPERSON PACKER: Ckay. Wth the
under standi ng that the agency will sneak sonething in
about a lack of evidence after the first sentence of
t he second paragraph, any other nodifications of this
par agr aph?

DR. Di MARCO Wiy do you need the | ast
sent ence? You have two negatives in the |ast

sentence. There's no evidence of benefit. There's no
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evidence of risk. It's just sort of hamrering it, you
know. | mean, how many tines do you want to hamrer
t he sane?

CHAI RPERSON PACKER: The reason is it's
actually supposed to be a clear statenment that the
experience with IV therapy cannot be viewed as being
reassuring. That's the only way, John, that | know of
of maki ng that statenent.

DR THADANI: But the fact you are putting
a second sentence, |ack of evidence, do we need that?
| nmean there is no data, there is no data, either
efficacy or risk. So I think we could even take the
| ast sentence out and just |eave the addition after
the first sentence.

CHAl RPERSON PACKER. Yeah. W are really

running out of tinme for today's neeting. So the
agency wll -- has really asked us not to do too nuch
wordsmthing on this, and they'll incorporate any
ideas that we have about this, but | guess the

question is where clarity is indicated, clarity wll
be provi ded.

DR LIPICKY: Yes, and so of the question
is: should we relabel things that are approved? And
that's a yes or no question. This is a kind of --

this is what the | abeling would kind of |ook I|ike, but
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until you look at each individual drug and what is
known about each individual drug, you can't quite
wite exactly what would need to be witten. Everyone
woul d be different.

CHAlI RPERSON PACKER: Pl ease under st and t he
concept is not to wordsmth. The intent of the
question here is should the agency seek to rel abel
existing drugs that fall into the category that we're
tal ki ng about in a manner which woul d be gui ded by,
al t hough not precisely the sane as, the wording in
t hi s paragraph.

DR. LIPICKY: Right.

CHAI RPERSON PACKER:  Ckay. Basically a
yes or no answer. Barry?

DR. MASSI E:  Yes.

RODI N:  Yes.
PI NA:  Yes.
THADANI :  Yes.

KONSTAM Yes.

T 3 3 3 3

LI NDENFELD: Yes.

DR CALIFF. Yes, and it's a great opening
to get the |abel changed again very quickly with a
fairly small clinical trial.

DR. D MARCO  Yes.

DR. GRINES: Yes.
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CHAlI RPERSON PACKER: And yes.

So, Ray, it's 11 to zero -- I'msorry --
ten to zero, one abstention. Lem abstained, and to
recommend to the agency that existing IV drugs in the
cyclic AWP category be relabeled as guided by the
par agraphs on question ten.

DR. LI PI CKY: Do you really nean those
explicit words? You don't want to have nitroprusside

rel abel ed or --

CHAI RPERSON PACKER: | think that --

DR LIPICKY: -- 1V dig.?

CHAl RPERSON PACKER. -- since it's nearly
i npossible to give nitroprusside long term | think
that the only evidence that we -- | think that we have

no evidence about nitroprusside, but nor do we have
concerns about nitroprusside.

DR. KONSTAM  But, | nmean, the answer to
Ray's question, | think, would be yes. | think it's
giving a practical answer which --

DR. LI PI CKY: Yeah, | thought this was
truth in labeling, right?

DR. KONSTAM  Yeah.

DR LIPICKY: You just want to | et people
know what is known.

DR KONSTAM There woul d be no reason not
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to include --

DR. THADANI: | don't think anybody uses
IV nitroprusside long term because it has such a
pot ent henodynam c effect. You can w pe out the
pressure.

DR. KONSTAM | agree.

DR. LI PI CKY: But the labeling as it's
rewitten here says you don't know it works short term
either. You've got to pay a little attention to the
words as they're witten, and you don't know that
giving it short termis not going to kill.

DR THADANI: But if you give sonebody |V
nitroprusside in pul nonary edema, you can inprove the
patient very quickly. So, again, it depends on what
you're using for acute deconpensation where it says
acute heart failure.

DR LIPICKY: Wll, that's fine. So then
aml|l to take it that the Coommttee's recommendation to
relabel is only in terns of the intermttent use and
is not in ternms of anything el se?

CHAlI RPERSON PACKER: No. The --

DR. LIPICKY: Ckay. Then why not?

CHAI RPERSON PACKER: The therapy -- the

Committee's recommendation is it's not -- it's not
specific. It could be continuous use. The operative
SAG CORP.
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word here is long term

DR THADANI: Long term

CHAlI RPERSON PACKER:  The operative word is
long term and | think that it would be true fromthe
Commttee's point of viewthat to the extent that the
guestions in ten apply to nitroprusside, and many of
t hem woul d not --

DR. LI PICKY: Ckay.

CHAlI RPERSON PACKER: -- that the drug --
the labeling for nitroprusside could be clarified.

DR LIPICKY: Right. Okay.

CHAlI RPERSON PACKER:  Wbul d anyone di sagree
with that?

(No response.)

CHAI RPERSON PACKER: A lot of what's on
ten doesn't apply to nitroprusside, but to the extent
that it does.

DR LIPICKY: That's fine, but | nean, |
could have saved us l|looking into three drugs, you
know, to figure out what we wanted to do wth three
drugs if you had said, "No, don't worry about those
three," but you say look at them and figure out
whet her you want to do sonething. |If it's --

CHAI RPERSON PACKER: It wouldn't be the

first thing you woul d do.
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DR LIPICKY: R ght. | understand.

CHAlI RPERSON PACKER: Ckay. W are
adj ourned until tonorrow norning.

(Whereupon, at 5:44 p.m, the hearing was

adj our ned.)
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